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A CURIOUS SUSPENSION BRIDGE. 
By H. G. Tyrrey, C.E. 


THE accompanying photographs illustrate a suspen- 
sion foot bridge just completed at Easton, Pa. It is 
remarkable in several ways. In the first place, it is 
built with three towers, thus forming two main river 
spans instead of one, as is usually the case with sus- 
pension bridges. And it is also extraordinary on ac- 
count of the great difference in elevation of the two 


ends, which amounts to 90 feet. To overcome this 
difference in elevation, the floor is r 1 down on a 
7 per cent grade from the north bai . to the river 


tower. From this point to the low end are four runs 
of stairs, the whole being suspended from the cables. 

The bridge crosses the Lehigh River, the Lehigh 
Coal and Navigation Company's canal, and four tracks 
of the Lehigh Valley Railway Its total length is 804 
feet. It contains two river spans of 279 feet each, and 
a stair span of 110 feet 

On account of having only a 10-foot roadway, which 
is small in proportion to its length, it was necessary 
to resist wind pressure by running guy ropes from the 
center of the two main spans to shore. 


As will be seen from the illustrations, the bridge 
has steel towers, resting on stone piers, which are 
built up to extreme high-water level. The height of 


the center tower, from low water to top of saddle, is 
108 feet. It has two steel-wire cables 2% inches diam 
eter each, and %-inch suspenders. The steel stiffening 
trusses are 5 feet 3 inches deep They are braced 
laterally at panel points to the floor beams. It has 
wood joist, plank floor, and wood handrail 

The placing of the masonry anchors on the low side 
gave considerable trouble, as the water soaked through 
the loose material from the river 

It is a toll bridge and operated by a local 
company In the autumn of 1899 the owners adver- 
tised for plans and estimates, and the design shown 
herewith was accepted rhe city engineer of Easton 
had charge of building the foundation.—For our photo 
graphs and the foregoing particulars we are indebted 
to the Municipal Journal and Engineer. 
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ELECTRO-CHEMICAL INDUSTRY 


Tue nineteenth century will be forever memorable 
for the great scientific discoveries it produced, and the 
wonderful development that took place during its 
progress, in the applications of science to industrial 
uses in relation to chemistry and electricity 


Considering the importance of the subject it seems 
to me a fitting occasion for passing in brief review 
the leading events of the century in connection with 


progress of electrochemistry, and for 
considering its present position and prospects 

The birth of the century was heralded by signs and 
wonders; the whole horizon of chemical physics was 
aglow with the light of Volta’s great discovery and the 
constellation of brilliant discoveries it gave rise to. It 
was in that outburst of new light that the history of 
electro-chemistry began 

The idea of the correlation of 
energy that determines chemical action was then for 
the first time grasped and the prescience of great 
minds, like that of Davy. led even to an anticipation 
of that then far distant result, the utilization of elec- 
tricity as an operative force in chemical industry.* 

But the light of that morning glory did not rapidly 
grow into noonday Much had to be done 
before industrial electro-chemistry was possible 

In the first decade the marvelous analytic power of 


the rise and 


electricity and the 


clearness 


electricity was fully realized, and the idea was gen 
erally accepted that electricity was probably of the 
nature of the force that controls chemical combina 


became familiar with those heat- 
current that have only 


tion. We also then 
producing effects of the electric 


within the lifetime of our society been turned to 
practical use The three succeeding decades show 
no sensational discovery such as made the first de- 


immense product, 
many indispensable 


eade conspicuous, but they yielded 
not only of new knowledge, but 
extensions and developments of what had already 
been partly attained; above all they produced the 
work of Faraday. who mapped out and gave a code 
of laws to the new domain. So far, all the work done 
was preparatory and scientific, and inspired by the 
pure and noble aim of the man of science who seeks 
truth and new knowledge for its own sake But on 
the near approach of the fifth decade, the eyes of 
men of different ideas—practical men—were opened 
to the advantages of employing the hitherto useless 
power, electricity, to reach new and useful ends. We 
all know that the first outcome of this recognition was 
the origin of that small department of electro-chemi 
cal industry to which Smee gave the apt name of 
electro-metallurgy. So long as this name applied only 
to the humble but beautiful art of electrotyping, 
electro-gilding and plating, it seemed pretentious 
Smee felt the objection, answered it, and in doing so 
predicted with rare foresight the future expansion of 


this field But, much as he foresaw, it was only 
the fringe of the wide territory that has since been 
added 


Faraday had lately discovered and laid down with 
great exactness most of the governing laws of electro- 
chemical action—a work of infinite value, essential 
to progress. But our debt to Faraday. measureless as 
it was from that great service alone, was further in 
creased by his discovery of magneto-electricity, where 
by there was brought within reach a more economical 
means of generating electricity by the electro-magnetic 
transformation of motive power. By the employment 
of this fundamental principle, all the wonderful de- 
velopments of the use of electricity that we see to-day 
have been rendered possible 

Historical relics are always interesting, and I feel 
sure many of you who may visit the Exhibition, will 
look with interest on one of the exhibits of Messrs. 


* In the Bakerian Lecture of 1806 Davy eaye:—“ It ie not improbabie 
that the electric decomposition of neutral salta, in different cases, may 
admit of economical nses,” 
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Walker and Hall, an ancient magneto-electric ma- 
chine used long ago for depositing silver. It is a pro- 
genitor of the dynamo that to-day is an essential 
means of supplying all the great cities of the world 
with electric light, of working railways, propelling 
ears through the streets and under them, and of per- 
forming a great amount of electro-chemical work. 

It is a singular coincidence that the discovery of the 
magneto-dynamic mode of generating electricity oc 
curred almost at the very moment when several other 
discoveries and inventions were made which presently 
called for the assistance of cheaply produced electric- 
ity. One of these inventions was submarine tele- 
graphy, with its requirement of large quantities of 
the purest copper. As I have said, it was in connec- 
tion with electrotyping and electro-plating that the first 
industrial application of power-generated electricity 
was made, and it is equally illustrative of the recipro- 
cal action of demand and supply, that the demand for 
pure copper, arising out of the use of copper wire 
for submarine telegraph lines, gave rise to the first 
large and improved mechanical generators, like those 
of Wilde. When other and yet larger uses for elec- 
tricity developed, the electrical engineer discovered 
his vocation, and, by gradual steps, there was evolved 
that triumph of science, the modern dynamo. 

But several striking events in the development of 
electro-chemical industry had taken place before that 
evolutionary process was fully accomplished. I go 
back to the time of our last meeting in this city 13 
years ago; it is a most interesting point of departure. 
In that year, 1888, those responsible for the publica- 
tion of the Journal of the Society first paid to electro- 
chemical industry the homage of sectional recognition; 
then, for the first time, there appeared in the Journal, 
under the heading, “Journal and Patent Literature, 
Section XI."—*‘Electro-Chemistry and Metallurgy.” It 
is a tribute due to the editor and his colleagues to say 
that they hit the true psychological moment. Before 


that time electro-chemical industries certainly ex- 
isted and flourished—notably electrolytic copper re- 
fining—but it is since then that they have grown, in 


number and variety, to a degree of importance which 
now requires the most respectful consideration of all 
who are interested in chemical industrial progress. 

Electro-chemical industry depends on the production 
of chemical effects in a new way; sometimes the 
effects themselves are new, and not otherwise produci- 
ble, and in other cases the results are merely improve- 
ments on old chemical methods, either in respect of 
economy or superiority of the product, or both. 

Electrotyping and electro-gilding belong to the first 
class; the results are unique, and constitute valuable 
additions to the resources of industry and art. Elec- 
trolytic copper refining is so great an improvement 
on the old method, both in point of economy and su- 
periority of product, as to have largely supplanted it, 
and incidentally to have sensibly raised the value of 
commercial copper as an electrical conductor. 

In ano*her department of electro-chemical industry, 
manufactures of calcium carbide, of carborundum, 
and artificial graphite (all new products) have at- 
tained large proportions. These depend, as indus- 
trial processes, wholly on the high-temperature effects 
economically obtainable only by means of the electric 
furnace 

The aluminium and sodium industries have de- 
veloped into their present large dimensions, solely in 
consequence of the much greater economy of produc- 
tion of these metals by electrolysis than was ever 
attained by the old chemical processes. These are 
a few typical examples of electro-chemical industries, 
and illustrate the causes of their existence. 

In reviewing the salient points of the different sec- 
tions of electrochemical industry, I propose first to 
speak of the electrolytic group of industries, and after- 
ward of that newer group in which not electrolytic 
action, but the extremely high temperature obtained 
by the electric furnace is the operative agent. Outside 
these groups, there is a miscellaneous group to which 
I must also briefly refer 

Prof. Chandler, in his most interesting and valuable 


* presidential address of last year, gave a large amount 


relating to the progress of electro- 
chemical industries in America. I shall not repeat 
what he said, but confine my remarks almost entirely 
to the developments to be found on this side of the 
Atlantic 

I have attempted—with, I confess, imperfect success 

to obtain authentic information concerning the pres- 
ent position of the electro-chemical and electro metal- 
lurgical industries I have been in communication 
with every firm I knew of in Europe, applying electric- 
ity to the manufacture of chemical and metallurgical 
products When I inform you that these firms now 
number over 150, you will recognize that this new 
field is being extensively cultivated. The information 
obtained in answer to a circular letter, issued through 
the medium of Mr. John B. C. Kershaw, whose valu- 
able assistance I here desire to acknowledge, has been 
tabulated, and is presented as an appendix. I take 
this opportunity of also thanking those firms who have 
placed at my disposal all the information asked, and 
thus assisted me to the utmost. In many cases figures 
have been given with the understanding that they 
shall not be published; hence there are many gaps 
in my tables. In a number of instances, however, 
manufacturers have declined to give any information 
whatever. Of this reticence I make no complaint, 
for I recognize that it is only natural that those who 
have acted as pioneers in a new industry and worked 
out new processes should desire to reap to the full 
the fruits of their labor. At the same time I cannot 
but regret that, in consequence, the picture I have 
to present to you, will here and there be wanting in 
some of the detail that otherwise I should have been 
glad to have been able to supply. 


of information 


COPPER REFINING. 

As the senior member of a new industrial line that 
has won its way to a great and commanding position, 
the place of honor fm my review must be given to 
electrolytic copper refining. Prof. Chandler, in his 
address at our last meeting, gave the figures which 
represent the gigantic copper output of America, and I 
find that, bringing the production down to 12 months 
later, there is continued growth. 
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The total production of raw copper in the year 1999 
was 486,084 tons, to which total the United States 
contributed 268,787 tons. The latest published eg. 
mate of the proportions of these totals, refined by the 
electrolytic methods, gives roughly 172,000 tons fo 
the American refineries* and 37,000 tons for the » 
refineries located in our own country and on the 
continent. My own inquiries would seem to indicate 
that the latter estimate is rather too high, and tha 
the European production of electrolytic copper is now 
less than 37,000 tons a year. 

America is by far the largest producer of copper, 
and, with characteristic thoroughness, she not oply 
produces crude copper, but also refines it. The refi, 
ing is often carried on in close proximity to the mines 
although there is as little tie to a particular locality 
for an electrolytic copper works, as there can well bp 
in the case of any industry. But if there is water 
power conveniently near to the mines, the induc emen 
to finish the work on the spot is sufficiently strong to 
make it worth doing. Electrolytic copper rvfining 
is-one of the thimgs that can be done profitably with 
out the advantage of extremely cheap motive power 
It is not one of the class of industries to which, for 
example, calcium carbide belongs, which can only be 
carried on with success where the motive power is of 
the cheapest. 

It has been said that an infinitely small nount 
of power can deposit an infinitely large qv .ntity 
of copper. That is not quite true, but it is true that 
in copper refining the power element of cost 5 not 
vital, and that with skillful arrangements an) the 
use of large depositing tanks for a given outp t, the 
cost of power, even when coal is used to prod ice jt, 
is not the chief item in the total cost of the p ocess 
Hence, this is one of the electrolytic industrics that 
it is possible to carry on successfully in a count: y like 
ours, which is not largely supplied with water } »wer 

Copper refining is a conspicuous example §f the 
advantages of electricity as applied in a large metal. 
lurgical industry. Here electricity has everyt!l ng jp 


its favor. Not only is the electrolytic pros more 
economical, because it requires little power vo \e ex 
pended and little labor, and because the p  ecious 
metals found as impurities in the copper ar more 
completely recovered, but the purity of the | -oduet 


is much greater than that resulting from the ol | prog 
ess of refining, and when the copper is requi: °d for 
the purpose of an electrical conductor its noney 
value is enhanced in proportion to the increas: | pur 
ity. 


In an interesting brochure, entitled “A Cent ry of 
Copper,” recently published, Messrs. Brown and Turp 
bull give statistical information relating to the + rowth 


of the copper industry, and state that at preser: 300 
000 tons, or over 60 per cent of the total out jut of 
copper, is utilized in electrical engineering. This 
demand, it may be noticed, is almost whol the 
growth of the last 15 years, and it is rapidly i:.creas 
ing. 

Before electrolytic copper refining became ¢. neral 
in the early days of the submarine telegraph. there 
was a great deficiency in the conductivity o! com 
mercial copper. Now copper, for conductors, |.as al 
most uniformly the normal conductivity of pure cop 
per, with the result of a saving of at least 10 per cent 


(arising from the use of electricity in refining) in the 
quantity of copper used. Besides this saving, t!iere is 
a much more complete recovery of the precious metals 


commonly associated with crude copper. The total 
saving, at a moderate estimate, exceeds £1.500,00) 
sterling per annum. 

It is the common practice to melt up the rough 
cathodes that come from the depositing vats, in order 


to cast the metal in the form of ingots, preparatory t 
its use for the foundry or the rolling mill This 
treatment is attended with an appreciable loss of cor 
ductivity. To avoid this loss, it has been attempted 
with considerable success, to deposit the metals in such 
forms as to render unnecessary the extra provess of 
fusion. Those who visited the Paris Exhibitia 
last year may have seen some of the results, in the 
form of large and beautifully smooth tubes and plates 
shown by the French and German Elmore Companies 
The chief hindrance to the direct production of the 
electrolytic deposits in the finally required form. is the 
strong tendency of the copper deposited from so|utions 
of the ordinary composition, to be crystalline and 
rough and deficient in strength. E!more has met this 
difficulty by causing the deposit to take place upon 
a revolving cylindrical surface against which an agal’ 
burnisher presses. The burnisher has imparte: to !! 
a slowly reciprocating lateral movement, whic, com 
bined with the rotatory movement, results in the e& 
tire surface of the cylinder being repeatedly traversed 
while it is receiving the deposit. At the Exhibitior 
there were also some fine tubes shown by Cowper 
Cowles, who, in producing them, had employed. not! 
mechanical rubber, as in the Elmore process, bul 
simply a rapid rotation of the cylinder in the copper 
solution, and in that way had obtained favoral)le co? 
ditions both of a mechanical and chemical kind. 4 
third method for obtaining sheets and tubes of smoot! 
copper by electrolytic deposition is that known as the 
Dumoulin process. In this process, specially p:epareé 


strips of skin supply the friction necessary for obtail 
ing dense and homogeneous deposits. 
From experiments I made many years ago, | ascer 


tained that it was possible, by varying the com) ositi® 
of the depositing solution, to suppress almost com 
pletely the common tendency to a strongly cry tallit? 
character of deposit, and to obtain a quality of de 
posited metal comparable to wrought copper in « moot) 
ness, hardness, and elasticity. A most rem rkavle 
effect in the changed character of the deposit w is Pr 
duced by the addition of a minute proportion of a soll 
tion of gelatine in dilute nitric acid, to an o dinar’ 
copper sulphate solution composed of a tw third’ 
saturated solution with 5 per cent of sulphur acid 
If so much of the gelatine solution as represent: 1 pat! 
of gelatine to 30,000,000 parts of the copper s>lutio 
be added, instead of the deposit being plia it ané 
crystalline, it will, under the proper conditions >f te™ 
perature and current density, be smooth, brig t, and 

—= 
xductios 








* Ulke, m a recent article, has “estimated” the U.S.A. | 
at 211,000 tons per annum, 
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elastic, and if the gelatine be in excess the deposit 
will be extremely hard and brittle. 

The usual slow rate of electrolytic copper deposition 
(necessary where the object is pure copper of the 
highest conductivity) is often a serious limitation to 
the utility of a most beautiful process. But in those 
cases where time is of essential importance and where 
extreme purity is not necessary, the rate can be in- 
creased. Where even a ten-fold more rapid rate would 
be necessary or advantageous, the means certainly 
exist for obtaining it—of course, not for nothing; the 
price to be paid is the use of a higher voltage, and 


therefore, extra power. But considerable gain in 
speed of deposit can be obtained by taking proper ad- 
yantage of the help that is given by working at a 
higher temperature, and employing a highly metal- 
ized lution of low specific resistance, coupled with 
the use of means for obtaining rapid diffusion of the 
electrolyte at the cathode surface. 


Sir efficient depositing machines can now be had 


of almost any size and at a moderate cost—the smaller 
ones vdapted for driving by electric current derived 
from « general supply, and the larger by independent 
powe it would not be surprising to find the advan- 
tages of electrotyping more widely recognized, and 
the scope of its operations greatly extended in years 


to ce 


BULLION REFINING. 


Th principle of the separation and purification of 


meta! by electrolysis, that has been so largely and so 
suecessfully employed in copper refining, has been 
also opplied with advantage to the parting of gold and 
silver. and to the refining of base bullion. 

Sil -r bullion is refined at Frankfort by the Rossler 
or G) zkow process, at Pforzheim by the Dietzel proc- 
ess, d at Hamburg by the Moebius process. Nitrate 
of si' er or the corresponding copper salt is used as 
electr: lyte, and the gold is recovered from the slimes 
by ch mical methods. 


At ‘lamburg gold bullion is refined by the Wohlwill 
prov which depends upon the use of an acid solu- 


tion ‘gold chloride. The silver and platinum pass 
into ‘1e anode sludge, and are recovered by chemical 
meth ds. The value of these recovered “impurities” 
helps to pay for the cost of treatment, and, in particu- 
lar ¢ ses, more than covers it. 

Bu ion refining by electrolytic methods is finding 


exté ve use in America, and at the Guggenheim Re- 
finer) at Perth-Amboy a plant for refining silver by the 
Moel is process, having a capacity of 100,000 ounces 
of si ver per day, has recently been put in opera- 
tion 

ELECTROPLATING. 


It an interesting point in connection with the rise 
of el. troplating, the oldest but one of electro-chemical 


indus ries, that it was to meet its requirements that 
mech nically produced electric current was first in- 
dust: ally employed. The magneto-electric machine 


was atented by Woolrich in 1842, and the fjrst ma- 


chine built was used by Prime, of Birmingham, for 
elect:o-plating. At the Exhibition in Kelvingrove 
there are two exhibits in this class well worth inspec- 
tion; one, that of Messrs. Waiker and Hall, where the 
old nagneto-electric machine I have spoken of is to be 
seen and the other, that of Messrs. Elkington, who, 
60 yeurs ago, obtained a patent for electroplating and 
gildiig by means of cyanide of potassium solutions 
of guid and silver. During all the progress of later 
years in other branches of electro-chemical industry, 
there has been little or no change in this. The solu- 


tions as patented by Elkington are identical with those 
in general use at the present day. 
ZINC AND NICKEL PLATING. 


An important development in the application of the 
principle of electroplating, is its use for the purpose of 


giving to an inferior metal a protective coating of a 
harder or less oxidizable metal, other than gold or 
silve: The most noteworthy instances of this kind 
are the galvanic coating of iron with zinc; of cop- 


per with a thin protective film of iron, industrially 


known as “steel facing;” and the plating of iron and 
other metals with nickel. So-called galvanized iron is, 
as we all know, a misnomer; there is nothing more 


galvanic about it than there is in coating iron with 
tin by dipping it in a bath of fused metal. But there 
is a true galvanic zincing process, which is used to 
a limited extent in coating boiler tubes; the advantage 
claimed over the dipping method is that the physical 
properties of the iron are less altered. The deposition 
of iron on copper is mainly employed for preventing 
the wear of engraved copper plates. The steely hard- 
hess of the thin coating which is nearly pure iron, ex- 
cept for occluded hydrogen, is very remarkable. The 
plating of small articles with nickel has now grown 
into considerable industry, chiefly owing to the re- 
quirements of the cycle trade and the demand for 


nicke|-plated accessories. . Electrolytic coatings of co- 
balt, platinum, and palladium have also been quite 
successfully applied to other metals as_ protective 
coatings, but, so far, no great use has been found for 
them. Perhaps one of the most notable of these out- 


lying examples is that of the deposition of palladium 
on th electrotype concave mirrors made for projectors 
by Cowper-Cowles, in order to improve and preserve 
the refining surface. 

ALUMINIUM. 
and a wider field—that of 


! now enter a different 


the eytraction of metals from their ores—a field in 
Whicl) suecessful work was only possible after the 
dyna.io was well developed, because the consideration 


of ex remely cheap power is much more pressing in 
this ase than in copper refining, or any other of 


those cases in which the same metal is dissolved at 
one pole and deposited at the other. For the moment 
iter: st chiefly centers in aluminium and sodium. 
Both these metals had been for many years produced 


co siderable quantities by purely chemical means— 
the rethod of Deville in the case of aluminium, and 
that of Castner in the case of sodium—but the com- 
mere il results were such that the market price of 
alum nium never reached a lower point than 16s. per 
poun A revolutionary change was brought about 
throv zh the successful working out of electrolytic 
proce ses by Hall in America, and Heroult in France, 
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each working independently of the other. The Hall 
process was clearly described by Prof. Chandler in 
his address last year. The process of Heroult is sim- 
ilar. Some little difference there may be in the elec- 
trolytic bath and in the form of the apparatus, but 
substantially they are one and the same. These proc- 
esses have now been in successful operation for 11 
years, and the results are, the total extinction of the 
chemical method, and the reduction of the selling 
price of aluminium to between 1 shilling and 1 shilling 
6 pence per pound. This great reduction in the price 
of aluminium has led to the creation of a new and 
large metallurgical industry, by which a most valuable 
addition is made to the common metals. The produc- 
tion of last year has been estimated at about 6,000 
tons. This is divided between Europe and America in 
the proportion of two to one. 

Before passing from the subject of aluminium I may 
refer briefly to its most important uses. First, we have 
the use of aluminium in the iron and steel foundry. 
The addition of a small amount of aluminium, or of an 
aluminium alloy, the moment before casting, serves to 
remove any oxygen the melted metal may hold in com- 
bination, and consequently to increase the fluidity of 
the metal to be cast. The heat of combination, more- 
over, is sufficiently great to sensibly raise the tem- 
perature of the melted metal. I am unable to give 
figures showing the amount of aluminium used for this 
purpose, but it is undoubtedly one of the chief outlets 
for the metal at present. Probably the next most im- 
portant use of aluminium is as an electrical conductor 
in lieu of copper. This application of aluminium has 
hitherto been chiefly confined to America, and our 
friends across the Atlantic have shown their confidence 
in the durability of the new metal, by erecting several 
hundreds of miles of bare aluminium overhead trans- 
mission lines. Whether aluminium will prove as re- 
sistant to atmospheric corrosion as copper, time alone 
will show. Experimental trials of aluminium for sim- 
ilar purposes have also been made on this side of the 
Atlantic, but so far the results are not decisive. In 
the Glasgow Exhibition you will find an example of 
this use of aluminium, for the overhead wiring of the 
outside arc-light installation has been undertaken 
by the British Aluminium Company with metal made 
at Foyers. 

This rivalry between aluminium and copper, even if 
it be only a limited rivalry, may prove a salutary check 
on the price of copper. 

Limits of time forbid mention of all the various 
other uses that have been found for aluminium, which 
result in the consumption of more than 20 tons a day 
of what was an expensive metal, before it became the 
product of an electro-chemical process. I am told that 
a large proportion of this huge quantity is used in the 
manufacture of small articles, such as cooking pans, 
drinking cups, water bottles, scientific instruments, and 
innumerable nicknacks of various kinds. Aluminium 
bronze and aluminium brass and similar alloys are 
also applications of importance, and absorb a consider- 
able quantity of the metal. 

Through cheap aluminium and the Goldschmidt 
process, the engineer becomes possessed of a means of 
producing, in an easy and convenient way, an ex- 
tremely high temperature, applicable to the welding of 
iron. The chemist and metallurgist are already busy 
utilizing the same means for the reduction of the ox- 
ides of the more fusible metals, and the formation of 
their alloys, in accordance with the original proposal 
of Vautin. Particularly useful members of this class 
are chromium and ferrochromium, I trust that ere 
long new and still more important uses will be dis- 
covered for aluminium. 


SODIUM AND MAGNESIUM. 


The electrolytic extraction of sodium is so closely 
related to that of aluminium, that the few observations 
I have to make on it may be fitly made here. 

The sodium industry affords another instance of the 
displacement of an old and purely chemical process by 
an electrolytic one. The change has been brought 
about on the sole ground of the greater economy of the 
electrolytic method. 

The discovery of sodium recalls a memorable episode 
in chemical history that links past and present closely 
together, for the Royal Institution, where we held 
our meeting last year, is the birthplace of sodium. 
There, 94 years ago, in the Albemarle Street cellar, 
where, as of old, ambitious research is still carried on 
as actively and enthusiastically as ever, sodium first 
put off its rusty vesture, and in silvery splendor mir- 
rored the eager face of Davy. u 

The principle of Castner’s sodium process is exactly 
like Davy’s—both are electrolytic, and in both the 
electrolyte is fused sodium hydrate. The apparatus 
as patented is simple. An iron pan with a fire under 
it contains the fused sodium hydrate. The cathode 
passes up into this vessel through an opening in its 
base, and both it and the annular anode which sur- 
rounds its upper portion are, I believe, formed of 
nickel. A strong current is employed, which helps to 
keep up the temperature of the electrolyte to fusion 
point. The sodium is released as liquid metal, and 
rises to the surface of the fused soda, means being 
taken to remove it and to prevent its combustion on 
coming in contact with the air. 

By this process sodium is now manufactured by hun- 
dreds of tons, and passes into commerce partly in 
metallic form chiefly for use in the cyanide manu- 
facture, but a considerable portion is converted into 
peroxide of sodium. The total output in 1897 was 
260 tons. The Castner sodium process is operated at 
Weston Point; at Rheinfelden; and at Niagara. 
Electrolytic processes are alsoin use at Bellegarde; at 
Bitterfeld; at Hochst, near Frankfort; and at Neu- 
hausen. It is worthy of remark that in England the 
electricity employed in the process is generated by 
steam power. In this manufacture advantage is taken 
of the exceptional purity of the soda produced by the 
Castner-Kellner alkali process. 

The consideration of the methods by which sodium 
is produced naturally leads me to speak of the sister 
metal, magnesium. In the extraction of magnesium 
also, the electrolytic method has superseded the chemi- 
cal method. The process is analogous to that used 
for the extraction of sodium. The electrolyte is fused 
carnalite. The magnesium industry is small, no large 
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use for the metal having yet been found—and the only 
factory known to me is that at Hemelingen in Ger- 
many. Quite lately a promising ailoy of aluminium 
and magnesium (called “magnalium”), said to have 
excellent qualities, has been attracting attention. 
ZINC, COPPER, AND NICKEL EXTRACTION 
Before I pass from this section I ought to mention 
some of the numerous other attempts that have been 
made to apply electrolysis to the extraction of metals 
from their ores, and particularly I ought to mention 
the electroly‘’* extraction of zinc. Zinc ore has been 
the subject of‘innumerable essays, almost all of them 
failures, from a commercial point of view. But I am 
informed that a process of electrolytic zinc extraction, 
in which chlorine as well as zinc is produced, is in 
successful operation at Winnington. This process is 
based on the patents of Hoepfner, and a considerable 
quantity of extremely pure zinc is the result. Speci- 
mens of this zinc, by far the purest commercial zinc 
ever made, testing 99.96 per cent, are shown by 


~ 


Messrs. Brunner, Mond & Co. at the Exhibition. 
. 7 « * . - * 


PROCESSES, 


The problem of the recovery of the metals contained 
in the mixed sulphide ores of the Broken Hill district 
of New South Wales has exercised the skill and in- 
genuity of many chemists—a full description of the 
various processes tried would itself occupy more than 
the time at my disposal to-day. 

In this field electrolytic methods have not, it must 
be confessed, met with the success that was at one time 
hoped. 

The Swinburne-Ashcroft process is still in the ex- 
perimental stage of development. Many modifications 
in the original method have been made, and that now 
being tried consists, I am told, in the mixture of the 
pulverized ore with fused zinc chloride, in the removal 
of the silver and lead after chlorination by chemical 
substitution, and in electrolysis of the molten mass, 
containing only zinc chloride. 

The attempts to apply electrolytic methods in the 
extraction of other metals directly from their ores 
have nowhere as yet achieved distinct success. Both 
copper and nickel ores have been the subjects of many 
experiments, and in some cases large installations of 
plant have been put down and operated. In the ‘80's 
the Siemens & Halske, and Marchese, methods for 
treating copper ores received industrial trial; I believe 
without permanent success. More recently the Hoepf- 
ner processes have been the subject of similar large 
scale tests in Germany; and in America there has 
been considerable activity in connection with processes 
for nickel extraction at Niagara, and at Sault Ste. 
Marie. I have been unable to ascertain the commercial 
results of these recent industrial trials. 

The Hoepfner process for treating nickel-copper ores 
and residues is operating at Papenburg in Germany. 
The production toward the end of 1900 was stated to 
be at the rate of one ton of nickel per day. I am not 
aware of the existence of any other nickel works in 
Europe using this process; but electrolytic nickel is 
said to be produced by two firms using methods similar 
to those employed in copper refining, i. e., using anodes 
of raw nickel. 

Dr. Mond has estimated that the total consumption 
of nickel is now 9,000 tons per annum, and the new 
Clydach works in South Wales, where his most beau 
tiful nickel-carbonyl extraction process is about to be 
worked, are designed to produce 1,500 tons of nickel 
per annum. Nickel may therefore now be regarded 
as one of the common metals. 


GOLD RECOVERY FROM CYANIDE SOLUTIONS. 

On the border of the field of electrolytic metal ex- 
traction, we find in successful operation a process for 
the recovery of gold from the weak cyanide solutions 
yielded. by the treatment of the tailings and slimes 
of the Rand goldfield. The process is that of Messrs. 
Siemens & Halske. An extremely weak electric cur 
rent is used, and the gold is deposited as a brown 
coating on thin lead eathodes. When the gold deposit 
has sufficiently accumulated the cathodes are ex- 
changed for new plates, the gold-coated plates being 
melted, and the gold recovered by cupellation. 

The lamentable war in South Africa has caused the 


suspension of all mining operations for nearly two 
years, and consequently no very recent statistics of 
this process are available. On January 1, 1898, it was 


stated that 13 works in the Rand district were using 
Siemens &.Halske’s process, and that 12 others were 
about to adopt it. Pauli, in the same year, estimated 
that 88,000 tons of tailings, and 46,000 tons of slimes, 
were being treated monthly by this process. But im- 
provements in the older zine process, which are said 
to have made it the equal of the electrolytic process 
for treating very dilute cyanide solutions of gold, had 
been made shortly before the war broke out. The first 
cost of the plant for the improved zinc method of treat 
ment is considerably less than that required for an 
electrolytic plant, and therefore the limits of expansion 
for the electrolytic process may probably have been 
reached. The costs of operating the two processes 
were given by Yates in 1897 as 3 shillings 2 pence for 
the electrolytic, and 2 shillings 6 pence for the zinc 
process per ton of tailings, but the modified zine proc 
ess costs rather more than the original one; and the 
cost of treatment (neglecting interest on capital out- 
lay) is now, I believe, about equal. 

Before leaving the subject of gold recovery I may 
refer to the Riecken process, now being tried on a 
large scale in Western Australia. In this process the 
finely divided ore is agitated with a solution of sodium 
chloride containing potassium cyanide, and during agi- 
tation the mixture is electrolyzed, with amalgamated 
copper plates as cathodes and carbon anodes. The me- 
chanical difficulties involved in this method of treat- 
ment are obvious. 

THE ELECTROLYTIC ALKALI AND CHLORINE INDUSTRY. 

I now pass on to speak of the electrolytic alkali and 
chlorine industry, embracing the production of caustic 
and carbonated alkali, and of bleaching powder, hypo- 
chlorites, and chlorates. 

For obtaining chlorine and sodium, or chlorine and 
soda, no process can, theoretically considered, be more 
beautifully simple and complete than the electrolysis 
of chloride of sodium. But when an attempt is made 
to carry out this form of decomposition on an indus- 
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trial scale, a niimber of perplexing practical difficul- 
ties present themselves 

If, with a view to obtain a high yield from a small 
plant, the chloride is used in the state of fusion, then 
the selection of a suitable material for the electrolytic 
cell, and the separation of the electrolytic products, 
both at a high temperature, are found to be matters 
of serious difficulty. 

Numerous attempts have nevertheless been made to 
overcome these obstacles, and two processes, namely, 
that of Hulin and that of Ackers, have attained indus 
trial trial in France and America respectively. 

The Hulin process has not yet achieved financial 
success, and modifications of the original process are 
now, I understand, being introduced The Ackers 
process is more recent, and, though now in operation 
at Niagara, its ultimate value is uncertain. 

Greater success has attended the employment of 
aqueous solutions of common salt, as the electrolyte, 
for the production of alkalies and bleach. The electro 
lytic decomposition of brine, or of potassium chloride 
solutions, has already attained the rank of a stable 
and successful industry The forms of apparatus em 
ployed have not yet settled down to a uniformity of 
type, such as obtains in the competing chemical proc 
esses; and there is much obscurity concerning details 
of the processes employed at several of the continental 
electrolytic alkali works 

I may, however, state that there are two well-marked 
types of cell employed in the electrolysis of brine for 
production of alkalies and chlorine. One is the type 
in which mercury is used to amalgamate with and 
separate the sodium or potassium set free at the 
cathode, and to remove it from the area of electrolytic 
or chemical reactions within the primary cell. In the 
other type of cell a diaphragm is used to divide the 
anode and cathode compartments, and the chemical 
reaction, by which the metal is transformed into the 
hydrate, is, as far as possible, restricted to the cathode 
compartment 

With respect to the first type of cell, two forms are 
in actual use, and are working with satisfactory re- 
namely, the Castner-Kellner and the Solvay 
cells. The former is operated at Weston Point, at 
Osternienberg, and at Niagara while the latter is 
stated to be in use at Jeneppe, in Belgium, and at 
Donetz, in Russia. The process worked out by’ the 
“Elektron” Company, of Frankfort, and now operated 
in a large number of electrolytic alkali works in Ger 
many, France, Switzerland and Russia, is stated to be 
a diaphragm process; but this company refuses to give 
any information upon this point, and the above state 
ment is only conjectural The Castner-Kellner and 
the Solvay cells have so often been described in print, 
that it is unnecessary for me to repeat the description 
Through the courtesy of the directors of the Castner 
Kellner Company I have been permitted to visit their 
works at Weston Point. There I saw in full operation 
a chemical works employing 4,000 horse power and 
yielding a large output of very pure soda and very 
strong bleaching powder, and also a large quantity of 
sodium and its products, without creating any kind 
of nuisance. There were, it is true, four tall chimneys 
but these were almost smokeless. The ashes from the 
engine furnace and a little thin smoke from the chim 
neys were the sole products in the nature of refuse 
The solid contents of the brine, brought into the 
works by a pipe from the neighboring salt beds, were 


sults, 


wholly transformed by steam power into valuable 
products. The bleaching powder plant covered two 
acres. I believe it is the largest in the world. The 


cleanliness and regular working of an electrolytic 
alkali process are not unimportant points in its favor 

Turning now to a consideration of the industrial 
position of the diaphragm type of cell, I find that three 
modifications of it are in actual use 

One of the best known of this type of cell is that 
devised by Hargreaves and Bird, and described in 
great detail by Mr. Hargreaves before the London Sec 
tion of this society in December, 1895 

The success of an experimental plant which was 
worked for six years at Farnworth has led to the 
erection of a large factory at Middlewich, in Cheshire 
On the occasion of a recent visit to these works, the 
building of which is not yet completed, I saw a dou 
ble series of 11 large cells in operation, each cell 
taking an E.M.F. of nearly 5 volts and a current of 
2,000 to 2,500 amperes 

The higher E.M.F. required per cell than that given 
by Mr. Hargreaves in his original paper, is stated to 
be due to the use of thicker diaphragms. The product 
here is not caustic, but carbonate of soda, and bleach- 
ing powder 

Asbestos, and Portland cement rendered porous by 
the admixture of various salts during setting and 
subsequent lixiviation, have both been successfully em- 
ployed as the material for the diaphragms 

Other diaphragm processes in actual operation are 
the Outhenin Chalandre and Le Sueur processes. 
The first is worked at Chevres, near Geneva, and at 
Montiers, in France; while the second is operated at 
a paper mill near Berlin Falls, New York 

The Outhenin-Chalandre cell consists of a _ bell 
shaped anode chamber of suitable material, into the 
sides of which a large number of porous tubes are 
fixed in a position slightly inclined from the hori- 
zontal The tubes act as diaphragms, and con- 
tain the sheet iron cathodes. The caustic soda solu 
tion formed at the cathodes passes to the lower ends 
of the tubes, and then collects at the bottom of the 
cell by gravity 

The Le Sueur cell contains a horizontal diaphragm, 
with the anode compartment on the upper side. Ac 
cording to Weightman, the diaphragms are of asbes 
tos, and last from three to six weeks. Each cell takes 
800 amperes at 6 volts and has a current efficiency of 
70 to 80 per cent 

Although the principle of cell construction in which 
gravity is allowed to effect the separation of the 
sodium hydrate formed at the cathode, and in which 
therefore a diaphragm, or mercury is dispensed with, 
has been discredited by the failure of the Richardson 
and Holland process at St. Helens, yet a cell on that 
principle is said to be working with satisfactory re- 
sults at Aussig, in Austria, and, according to Haus 
serman, this works is producing alkalies and bleach 
at the rate of 2,640 tons per annum 
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A recent laboratory research by Adolph has shown 
that, under carefully regulated conditions, a current 
efficiency of over 80 per cent can be attained in these 
cells with continuous work; and, as the saving in cell 
construction and E.M.F. is considerable, it is possible 
that “gravity” cells may once again come into use. 

There are now 23 electrolytic alkali works in opera- 
tion in Europe, disposing in the aggregate of 50,000 
horse power. I have figures in my possession for the 
production of many of these works, but in some cases 
l am not allowed to make use of them for publication. 
(To be continued.) 


THE CROMPTON ASH HOIST. 


Tue accompanying illustration shows the latest de- 
sign of the Crompton ash hoist, which has been brought 
out by the patentee, Mr. T. Albert Crompton, M.I.N.A., 
consulting engineer, 86 Leadenhall Street, London, 
E. C. The work of hoisting ashes by*hand labor from 
the stokehold of steamers was very fatiguing, and 
was formerly performed by the stokers, frequently 
under very trying circumstances. The Crompton ash 
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from the boiler installation of the stokehold floor to an 
overhead platform, where they are then discharged 
through a trunk shute into railway wagons outside the 
building. 

These ash hoists are being adopted for other work 
than on steamships, such as electric lighting stations, 
breweries, and coal hulks for coaling ships, where 
the weights are heavier and a larger diameter of tube 
is used.—The Steamship. 

THE UTILIZATION OF BLAST FURNACE GASES. 


AT a recent meeting of the German Association of 
Iron and Steel Makers, an important paper was pre. 
sented by Herr Liirmann on recent developmen's jp 
the utilization of blast furnace gases. From this and 
from the discussions, which are very fully reported ip 
Stahl und Eisen, we obtain many interesting par. 
ticulars as to the work done in this direction in (Ger. 
many and elsewhere, and its extent and import: nee, 

As regards the progress made during the last ree 
years Germany, with Luxemburg and Belgium, bh ads 
the list. The following figures represent the power 














VIEW OF THE CROMPTON ASH HOIST AT THE BOILER POWER HOUSE, 
GLASGOW EXHIBITION. 


hoist was designed to remedy the former difficulties. 
It works silently and without trouble. 

The system upon which this hoist works is as fol- 
lows: An eighth turn of the operating handle admits 
steam to the air extractor through the combination 
cock, and at the same time opens up a communication 
direct to the bottom side of the piston in the tube, 
when a powerful vacuum is instantly formed in the 
tube, and the atmospheric pressure, acting on the 
top side of the piston, forces it down, and the ashes 
receptacle ascends the ventilator, reaching the door 
as the piston arrives at the bottom of the tube, the 
whole operation being quickly and silently performed. 
A quarter turn backward of the operating handle 
destroys the vacuum, and the empty bucket then 
descends. The machine can be bolted up in any posi- 
tion on shipboard In many of the vessels fitted the 
area of the base occupied is less than one square foot. 
When at sea all steam is shut off and the connec- 
tions to the main condenser opened, a condition which 
greatly reduces the working cost. 

The Crompton ash hoist is erected in the boiler 
power house at the Machinery Hall, Glasgow Exhibi- 
tion, where it is at work daily, lifting all the ashes 


developed with engines at work or in hand in April 


1901. Germany now employs 58 per cent of the tal 
power, 9,900 H. P. generated in Simplex engine ip 
plied by the Cockerill Works at Seraing in Belg im 
and affiliated firms; 10,120 H. P. in Deutz engi es 
12,800 H. P. in Oechelhaiiser two-cycle engines ym 
the Deutsche Kraft Gesellschaft; 6,740 H. P. from the 
Niirnberger Maschinen Fabrik, and 5,105 H. P om 
Koérting engines, making the large total of 4. ‘bo 
H. P. There are 7,600 H. P. in Belgium, 7,400 | P 
in France, and 1,800 H. P. in Italy now furnishe Dy 


Simplex engines from the Seraing and associated fi ms 
Luxemburg, one of the pioneers of this industry. ‘as 
at Differdingen and Dudelingen 6,600 H. P. in Sim ‘lex 
engines from Seraing, and 3,200 H. P. from the D itz 
Otto firm, or a total of 9,800 H. P. In Russia t ere 
are two Seraing engines of 700 H. P. at Toula, as ell 
as three Oechelhaiiser engines, giving an aggrega' Ol 
1,500 H. P. at Kamenskoje, and a 30 H. P. Deuty en 
gine; total, 2,230 H. P. In England and in S_ain 
respectively only 600 H. P. are developed from Sim |ex 
engines, and these two countries stand last on ‘he 
list. The total power in Europe is 77.545 H. P. in 
the United States nothing has been done in us 
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on, Which is a surprise to German engineers, 
have considered this country as always ready to 
in improvement. 

o the kind of engines used, three of the chief 


in firms supply gas engines for blast-furnace 
the Gas Motoren Fabrik Deutz, who make the 
nown Otto engines; the Deutsche Kraft Gesell- 


at Berlin, makers of the Oechelhaiiser two- 
engine; and Korting Brothers, at Hanover, who 
four and two-cycle engines for this class of 
All these motors have been repeatedly de- 
| The arrangement of the cylinders may be 
n or side-by-side, and usually all the pistons, 
four, or even eight, work upon the same crank 
The Deutz firm has not made engines of more 
00 H. P. per cylinder; a four-cylinder engine 


thus give 1,200 H. P. They have constructed 
ines, with an aggregate of 5,900 H. P., and have 
e, developing 7,450 -H. P., in hand. At Dude- 
there are two 600 H. P. Deutz engines, and 


1,000 H. P. The Société Cockerill builds four- 
ngines of the Simplex type, developing 600 
per cylinder; four of these would thus give an 
ite of 2,400 H. P., and 36,000 H. P. are now at 
or in course of construction. The Oechel- 
two-cycle engines give 300 H. P., and up to 
i. P. per cylinder; two would thus yield 2,000 
with only two cylinders. Three of 1,800 H. P. 
eady at work, and 18, giving a total of 14,500 
in course of construction. The K6rting firm 
ide the two-cycle single-cylinder double-acting 
ip to 500 H. P.; seven are now in hand, de- 
g altogether 4,250 H. P., and among these there 
vo double-acting two-cycle engines with two 
rs, each giving 1,000 H. P. 
Liirmann, who has made the most careful study 
question, considers that after all the most 
int point—which was at first hardly considered 
is the purification of the gases. Not only is 
equired for the proper working of the large 
zines, but it has also been proved that a smaller 
ty of the purified gas is needed for the hot- 
toves, thus leaving more available for power 
operation of the blast by gas engines has proved 
satisfactory, it is necessary to use very little 
ler boilers for raising steam, and a larger pro- 
can be utilized in the engines. According to 
Jirmann’s calculations, based on the results of 
experience, the power which can be generated 
gas engines directly is 3.6 times greater than 
le available by burning the gas under boilers 
e steam; a gain, the amount of which can 
be appreciated. In German practice the con- 
on of gas in the gas engine cylinders has been 
to 3.5 cubic meters per H. P. hour; and on 
is the available surplus per ton of pig iron 
from 12.5 to 28 H. P. 
experience obtained at Differdingen and else- 
Herr Liirmann considers that the fan form of 
is by far the best, and experiments have made 
ible to determine a form which seems to give 
atisfactory results. In all the arrangements 
o made for cleansing blast furnace gases, one 
main difficulties has been the immense volume 
be purified and cooled, and consequently the 
imensions and high cost of the purifiers. As- 
x that each ton of iron treated yields 4,500 cubic 
and that a furnace deals with 300 tons 
day, we get 1,350,000 cubic meters of 
24 hours, or 1,000 cubic meters per minute. 
quantity can easily be managed in a fan. A 
resembling thin whitewash flowed from the 
rge pipes of the fan at Differdingen. This was 
dust, and was run off into a clearing tank, 
h there were three. Each held 60 cubic meters 
sufficient to receive the liquid dust from gases 
five to seven gas engines, each developing 
P. After the dust has deposited in these tanks, 
re flushed with water, and the dust carried 
If one fan is not sufficient to purify the gases 
nd may be added. 
fan used at Differdingen, being originally in- 
or other purposes, was not provided with the 
ns at the side necessary to connect it to the 
pe Fans designed for this special object are 
trongly constructed, and may also be cooled with 
if desired. They are made single or double, 
iw in air on one or both sides. The single sec- 
coupled to an electromotor on the same 
ation. The fans so far used are in two sizes, 
vanes of 29!. inches and of 59 inches in diam 
The sections of the admission and discharge 


tc 


ot gas 


iron pel 


in is 


gs are very large. In the single fans they corre- 
with the smaller-sized vanes to a width of pipe 
inches; in the larger size to one 31 inches in 

With gases at a temperature of 122 deg. the 


inches of water, 
revolutions and 


an produce a pressure of 12 
naller-sized fan making 1,600 
rger 800 revolutions per minute; if the tempera 
higher, the pressure is less. The quantity of 
ited was 150 to 1,000 cubic meters per minute; 
required to drive the fan without water, 15 to 
ke horse power; weight of the single fan, from 
logrammes to 5 tons With double fans the 
h of the vanes can be twice that of the single 
t the same speed and pressure; the power re- 
ind developed is about double, while the weight 
half as much again. The choice of a fan, 
ore, will depend on whether it is to be connected 
gas pipe by one or by two pipes. 
ther it is advisable to use smaller fans or ex 
with a diameter of the vanes of, say, 60 
running at 800 revolutions per minute, treat- 
000 cubie meters of gas, and requiring 90 H. P. 
ive them without water; or to use very large 
unning at 138 to 170 revolytions per minute, re- 
g from 150 to 270 H. P., and treating 5,000 to 
ubie meters of gas per minute, experience is 
( to decide. In both kinds of fan complete purifi 
of the gases from dust and steam is obtained, 
water is admitted simultaneously, by the per- 
water, and the constant 
g motion of the vanes. More power will be 
ed if water is added than if air only passes 
zh the fan. But if the question of cleaning the 
once satisfactorily settled, there will be plenty 


? 
1 


ver to spare in blast furnaces, and no better util- 
of it could be desired than that of purifying 
ooling the gases, 
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So large a gain, as is shown by the statements given 
above, is well worth consideration, and it is somewhat 
surprising that no experiments have been made in this 
country in the direction of utilizing the waste gas. 
While our practice differs from the German in many 
points, especially as our ores are generally higher 
in iron than those used in Germany, so that the fuel 
consumed and the quantity of gas generated are less 
while a much larger proportion of the gas is used 
in heating the blast, the existence of a considerable 
surplus still seems probable. It is certainly large 
enough to make an appreciable economy possible 
through its utilization; and it would seem to be of 
importance to our ironmakers to ascertain how great 
that saving might be—vThe Engineering and Mining 
Journal. 


LOCOMOTIVE WATER GAGE. 
Tuer water gage of which sections are given here- 
with appears to fulfill the various qualifications which 








GAGE GLASS PROTECTOR. 


are demanded in a good gage. Most important of these 
is, perhaps, the provision of facilities for cleaning, so 
that there may be no temptation to neglect that opera- 
tion. The gage shown is of the pattern fitted on Mid- 
land locomotives. A very similar, but longer, gage is 
made for land boilers. The drawing is practically self- 
explanatory, but a few words are necessary. The 
upper and lower plugs or cocks are packed with seg- 
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mental strips of a composition of rubber and asbestos, 
which forms a hard, polished, steam-tight surface. 
The plug bears only on these, being clear of the sur- 
rounding metal. This is shown more clearly in the 
cross section. The safety arrangements to prevent 
escape of steam in the event of a glass breaking are 
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“44 Lp 
different top and bottom. In the dP} pts 
of a brass bead threaded freely on the up GO) 
a short rod, which is supported by a link from the a 
In the event of a glass breaking, the rush of steam 
carries the ball against the opening and stops the 
flow. The end view shows the position of the parts 
better, and makes it clear that a free passage is left 
for driving a pricker through the plug into the boiler 
to clean out the ports. At the bottom end the ball is 
much larger and is immediately below the glass. it 
fits very loosely on a spindle screwed into a plug, and 
is lifted vertically by the rush of steam. In neither 
are there any loose parts. To provide for the case 
when it is desired to blow through the glass—the 
lower cock between the boiler and the glass being 
closed, and that to the drain open—a passage is cut 
in the upper cock in such a way that, when the handle 
is hanging downward, there is a passage to the tube 
via the upper route shown. When the handle is placed 
horizontally the steam is cut off. These gages, which 
are made by Charles Winn & Company, of Birming- 


ham, have, as Mr. Johnson expresses it, plenty of 
“timber” in them. It might be mentioned that the 
glasses are provided with a new form of plate-glass 


protector, as shown in the accompanying cut. It has 
four windows, and almost incloses the glass. It can 
be at once put on or taken off, and the glasses removed 
or replaced without the use of a single tool.—For our 
engravings and the foregoing particulars we are in- 
debted to The Engineer. 





AMERICAN LOCOMOTIVES IN ENGLAND.—IV. 
By A LocomorTiveE ENGINEER. 


In the following remarks I purpose dealing with 
the more general question of the structural differences 
between American and English locomotives in their 
bearing on the suitability of each for railways abroad, 
and in respect of the influence they exert on the com- 
petition between British and American engine makers 
in neutral markets. 

It is a branch of the subject somewhat extraneous 
to that of “American Locomotives in England,” but, 
on the one hand, it was pointedly alluded to by the 
chairman of the Midland Railway Company in his re- 
marks to the representative of The Daily Mail when 
speaking of the inferior performance of the American 
engines on the Midland line; and, on the other hand, 
it holds a prominent place in Mr. Rous-Marten’s article 
in the columns of The Engineer under the above head- 
ing. I think, therefore, that criticisms on his article 
would not be complete without my dealing with it. 

It is a many-sided question of much interest to loco- 
motive men, not alone from what may be called the 
scientific or structural point of view, but in its com- 
mercial aspect, as affecting the pockets of locomotive 
users on the one hand, and of British and American 
locomotive makers on the other. With the question of 
its bearing on the pockets of the users of American 











WATER GAGE. 


locomotives in this country I have already dealt 
rather fully, but what I have said on this point is open 
to more general application, as will presently be seen. 

But, by way of preface, I would remark that, in the 
various controversies that have sprung up from time 
to time on the vexed question of American vs, British 
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locomotives, the subject has not, to my knowledge, re- 
ceived the full and exhaustive treatment which is 
necessary to make clear the fundamental principles 
which underlie and govern the general design and 
structural details of locomotives which are distinctive 
in the practice of English and American locomotive 
makers respectively. Each system has its merits and 
its drawbacks, dependent largely on the conditions of 
working. Which of the two holds the balance in the 
eye of the purchaser depends on the point of view from 
which he regards the question. My desire in what fol- 
lows will be to put the case as fairly as possible as 
between one system and the other from an all-round 
point of view. 

As a preliminary to getting a proper grasp of the 
question at issue, it is necessary to have a clear con- 
ception of what is meant by “American” and “Eng- 
lish” locomotives In answering this question I feel 
I lay myself open to criticism, because my experience 
tells me that there are almost as many different ideas 
on the subject as there are locomotive men. I pro 
ceed, nevertheless, to state, as a result of a long and 
intimate knowledge of both makes of engines, what 
the distinctive features of each are, taking the Ameri- 
can engine first Disregarding for the moment the 
contour and external appearance of the American 
engine, which is in marked contrast with the more 
symmetrical and simpler looking outline of an English 
engine, although it is not without its significance, and 
will be touched upon later, the one fundamental feat 
ure of the American design is the bar frame. It is 
sometimes spoken of as if it were an original Ameri 
can invention. The younger generation of locomotive 
men at home and abroad may perhaps be excused for 
thinking so, because the plate frame has been so long 
established—for half a century or more—in British 
locomotive designs, that anything different is naturally 
looked upon as modern. 

No one, however, knows better than the well-in 
formed American locomotive man that the bar frame 
is merely a survival of the old original locomotive 
frame adopted by Bury in his early designs, as exem- 
plified in the engine “Liverpool” designed by him in 
1834 for the Leicester & Swannington Railway, a form 
of frame which was abandoned in favor of the plate 
frame as soon as the rolling of plates of sufficient di 
mensions for the purpose was established in this coun- 
try. Its continued use in America long after its aban 
donment in this country is to be accounted for by the 
then inability of American rolling mills to produce 
suitable plates. In the meantime the bar frame took 
such a hold in American locomotive designs—the cyl- 
inder attachments being incorporated therewith—as to 
result in a set practice which has been adhered to to 
the present day, notwithstanding the ability of Amer- 
ican plate-makers to produce now plates suitable for 
locomotive frames. Bar frames have, doubtless, some 
advantage in lending themselves readily to the attach 
ing of outside cylinders to one another as well as to 
themselves, and there may be other minor advantages 
not so readily discernible, but they are purchased at a 
serious loss in the sacrifice of from 5 to 6 inches in 
the width of the firebox and grate—a matter, no doubt, 
of little consequence when locomotives were small, 
but of very material import in these days of enormous 
engines for gages of 4 feet 81% inches and downward, 
seeing that any cramping in the width of the fire- 
grate means a proportionate lengthening thereof, with 
all the well-known disadvantages which accrue after 
reaching a certain length—a length which has long 
since been exceeded in the majority of engines for all 
gages up to and including the 4 foot 8% inch, which 
constitute by far the greatest number throughout the 
world 

Having made a present of the bar frame to Ameri- 
can locomotive makers, what is there left in respect 
of general design which can be regarded as funda- 
mental, or which the British locomotive maker is pre- 
cluded from adopting if the conditions under which 
the engines are to work admittedly require it, or the 
purchaser considers it necessary to specify? I shall 
proceed by a process of elimination, and we shall then 
see what remains special or peculiar to the American 
engine I may say, in the first place, that I am not 
now alluding to minor details which influence first 
cost, durability, and upkeep. Nor do I refer to the 
nature and quality of the materials employed in the 
respective parts of the engines, and largely affecting 
first cost—although I will deal with both of the fore 
named matters in due course—because it is obvious 
that any material that can be used with satisfactory 
results by American locomotive makers can be equally 
well employed by English manufacturers. What I had 
in mind was, rather, such questions as outside vs 
inside cylinders. The practice in America is, as we 
all know, almost universally in favor of outside cylin 
ders, but this cannot be claimed as a distinctive feature 
of American engines, seeing that at least 50 per cent 
of British made engines have also outside cylinders. 
This being so, whenever locomotive users prefer out- 
side cylinders, English makers are in a position to ac 
commodate them If, again, the roadway is such as 
to require a certain specified limit of weight per axle, 
English locomotive makers can employ the necessary 
number of axles to insure this just as well as Ameri 
can engine makers Furthermore, they can couple 
them together or leave them uncoupled, or can apply 
bogies at front or at rear to give the required flexibil 
ity on crooked roads just as well as Americans. If, 
on the other hand, balance beams are necessary in any 
case to enable the engines to travel over badly con- 
structed or badly maintained lines, there is nothing to 
hinder English locomotive makers from using them, 
as, in fact, they now do whenever the conditions seem 
to require them. But having had long personal experi- 
ence of locomotive running on good roads as well as 
on bad roads, with all classes and makes of engines 
both American and British—with outside cylinders 
and with inside cylinders, with bogies and without 
bogies, on straight lines and on curved lines, and 
lastly, with balance beams and without balance beams, 
I may, perhaps, be permitted to point out to the inex 
perienced railwayman—whether he be a director, or 


a minister for railways, or even a locomotive engineer, 
for all locomotive superintendents have not had the 
opportunity of this experience—that balance beams, 
and bogies too, if they are given too free side play 
are not unmixed blessings. 


Balance beams and bogies 
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may be essential to the safe running of an engine on 
a weak, crooked and badly laid roadway—such as is 
usually found in outlying districts of newly developed 
countries, as yet too poor to afford anything better, 
and to which American-made engines seem usually to 
find their way—but on such lines as these the pace is 
necessarily slow, as a consequence of their bad condi- 
tion, quite apart from the fact that high speeds are not 
looked for or required on such lines, time being of less 
value than in more developed districts. It may be 
noted in passing, no one appreciates balance beams 
and bogies more than the permanent way engineer, 
seeing that they permit of his exercising, with im- 
punity, a minimum of care in the maintenance of the 
line. The badly maintained engine, with “plenty of 
play,” as the chairman of the Midland Railway de- 
scribed it, just suits him. With him, therefore, the 
American engine, with its loose joints, is a great favor- 
ite; but whether this preference is conducive to rail- 
way economy and a minimum of working expenses is 
another matter. If, however, the roadway is of a sub- 
stantial character, well laid and properly maintained, 
as is usual on well established, hi-h-class railways, 
and steady running at high speeds is desired, then 
give me an engine without balance beams and with as 
little side play to the bogie as possible. 

As regards the boilers, the dimensions of the grate 
and heating surface of British engines are based on 
the result of long experience as to proportions best 
adapted, in relation to the size of cylinders, quality of 
the fuel, and conditions of working in respect of speed, 
gradients, etc., to secure economy of fuel in combina- 
tion with efficient performance of the duty for which 
the engines are intended—the duty having been well 
considered and determined beforehand, and clearly spe- 
cified when placing the order for the engines. On the 
other hand, in consequence of its having fallen to the 
lot of A nerican locomotive makers to design and man- 
ufacture engines, for the most part for inferior-class 
railways in new and undeveloped countries of vast 
extent with a highly fluctuating traffic, necessitating 
now and again the transport over long distances of 
exceptionally heavy trains, meeting with occasional 
lengths of steep gradients or other unfavorable condi- 
tions, and taxing to the utmost—even if it were only 
once or twice and for short lengths on a journey of 
500 to 1,000 miles—the tractive powers of the engine, 
while, on the other hand, economy in working and the 
saving of fuel was a secondary consideration, Ameri- 
can locomotive practice has from its earliest days gone 
in the direction of providing relatively large boilers 
with big grates and proportionate—though not always 
proportionate—heating surface. I should be the last 
to question the propriety of such a course from the 
locomotive maker's point of view, if the user of the 
engines is content to pay the extra price of the larger 
boiler in the first cost and upkeep, and is indifferent 
to the size of the coal bill. But there is a limit to 
the size of the boiler, even in American practice— 
which, in more senses than one, “is nothing if not ex 
travagant,”’ to paraphrase a familiar expression—it 
being recognized, even by American locomotive men, 
that the offhand expression, “a locomotive boiler can 
never be too big,” in order to insure “plenty of steam,” 
can be readily overdone. 

What the desirable size of a boiler is all depends 
on the point of view from which we regard it. If I 
were an engine-driver, working a heavy train on a 
bad night, with wind and weather and fuel against 
me, and likely to have a few extra coaches or loaded 
wagons thrust upon my already fully loaded engine 
by an uncontrolled traffic department, I should be a 
strenuous advocate of the “cannot-be-too-big-a-boiler” 
theory. But if I were a locomotive superintendent, 
liable to be hauled over the coals by my board of direc- 
tors for the higher cost of the engines to start with, 
and secondly, for the extravagance of my working ex- 
penses in fuel and repairs, I should in that case spe 
cify dimensions for the boilers more in accord with 
the agreed duty for which the engines are wanted, and 
I should, as a duty to my engine-drivers, see to it that 
the traffic department adhered strictly to the train- 
load rules. On well regulated railways, both at home 
and abroad, some personal effort is still expected from 
drivers and firemen in the way of working trains 
through at a pinch, so as to avoid the adoption of 
unnecessarily big engines to meet an occasional emer- 
gency, the big engines having in all probability to 
run for days or weeks together with loads much within 
their capacity; the average weight of their trains in 
course of the year amounting in practice to not more 
than two-thirds, or three-quarters at the outside, the 
full capacity of the engines. In not so well-established 
railways in out-of-the-way districts, and with spasmodic 
traffic, to which I have alluded, boilers in excess of the 
proportions best suited for well-established lines may 
be advantageous. But, whatever size of boiler may 
be considered best by the railway authorities who have 
the duty of ordering the engines, there is no law, 
either physical or human, so far as I am aware, which 
stands in the way of that same size of boiler being 
used by British locomotive makers equally with Amer 
ican engine makers. For this reason I never could 
understand why pro-American locomotive advocates 
make such a point of a “big boiler,” as if it were 
something inherent in American soil which could not 
be produced in British territory. 

I have, however, already exceeded, I fear, the per- 
missible limits of a communication of this kind, and 
must therefore reserve any comments on the details 
of American and English engines, as well as on the 
“engine-off-the-peg” aspect of the question, in its bear- 
ing on the competition between the two countries, 
until another time. 

But, before concluding, I would offer one remark on 
the notion, apparently current among those of limited 
experience in the working of locomotive engines, 
namely, that the use of locomotive boilers of relatively 
large size is necessarily conducive to fuel economy as 
compared with the smaller boilers usual in British en- 
gines. Economy of fuel does not necessarily follow, 
and it may prove quite the reverse. Too small a 
boiler is, one need hardly say, necessarily wasteful 
of fuel, because it has to be over-forced. But if a 
boiler is suitably proportioned as regards grate area 
and heating surface for the normal work it 1%’ called 
upon to do, a larger boiler will prove wasteful rather 
than economical in fuel. It is not so, I know, in the 





SEPTEMBER 258, 1901, 


case of stationary or other boilers doing regular wor, 
under a steady drz ght. The locomotive boiler, how. 
ever, works under entirely different conditions, with 
a constantly varying draught, depending on the undy. 
lations of the road and other cognate causes. A fire of 
a certain depth has therefore to be maintained, what. 
ever the actual duty of the engine may be at any mo. 
ment, to stand the more or less frequently recurring 
violent draught which up-hill working causes, so as 
to guard against the liability of the fire being “pulleq 
to pieces” and air-holes made, which draw in an excess 
of cold air, thereby causing a fall in the firebox tem. 
perature, a leaky condition of the tubes, and lessened 
steam production. On this account, the quantity of 
fuel used in a locomotive cannot be at all times regy 
lated with a nicety to the work done. Consequenily a 
big boiler, with its larger grate area, in requiring pro- 
portionately more coal to cover it properly to the re. 
quired depth, may wastefully burn more fuel than the 
smaller boiler in doing the same work, as measured 
by the train-loads hauled, besides costing more to begin 
with; and if worked at the same pressure as the 
smaller one, it costs more in repairs and involves the 
transport of so much extra deadweight up and down 
the railway during the whole term of its natura) life. 
—The Engineer. 


AMERICAN LOCOMOTIVES IN EUROPE 


Up to the present, in spite of the large and contin 
ued importation of American machinery, the Ame: ican 
locomotive, which has for many years been larzely 
and successfully used in Russia, can hardly be sai to 
have made more than an appearance in Germany 

The Bavarian state railway authorities have, dv “ing 
the past two years, ordered and used a small nu: iber 
of American locomotives for experimental pur) \ses, 
and the Prussian government is also operating a ¢\iple 
of our engines. Up to the present no official 1 port 
has been made as to the results of these experin: nts, 
and although the Bavarian authorities promise: the 
Society of German Engineers at Berlin full infc ma- 
tion, it may still be a long time before any de: nite 
official report will be made. It has been ascerta ned, 
however, through reliable private sources, that the 
results obtained in Bavaria have been highly sat :fac- 
tory, and have dissipated the belief which has ith- 
erto prevailed in official circles, that American en- ines 
were not adapted for use on German railroads. ¢ is 
therefore considered extremely probable that the ier 
ican type of engine will be built by the German oco- 
motive builders within a short time. The Pru-sian 
railroad authorities are at present experimenting vith 
the so-called superheated steam engines mad: by 
Schmidt, in Cassel. Should these tests not prove sat- 
isfactory, it is thought likely that the American type 
of locomotive will be adopted in Prussia. Both cars 
and trains are uniformly much smaller and lishter 
in this country than in the United States, with the 
result that the percentage of dead weight haul! is 
greater and freight rates—especially for long dis 
tances—very much higher. The 10-ton freight « 
still all but universal in Germany. Serious comp!. ints 
are made by shippers of heavy freights, such as the 
iron and steel manufacturers of Westphalia, over high 
freight rates on their raw materials and products. and 
considerable pressure has been exercised to secure 
reductions. Since 1893, the year of the Chicago «xpo- 
sition, no important fact of American railway deve lop- 
ment has escaped the attention of German rai!iway 
managers. Expert commissioners and individual engi- 
neers have gone to the United States, and spent months 
in studying every detail of construction and manage- 
ment. The vestibule express train and the sleeping 
and dining car have been copied almost literally. More 
recently the enormous freight trains of 40-ton cars, 
drawn by powerful locomotives worked up to their 
full capacity, have taught the German engineers the 
secret of cheap and effective freight traffic, and ‘here 
is a demand for a new policy of larger and heavier roll- 
ing stock, in which both cars and engines shal! be 
enlarged to the limit of safety with the present weight 
of rails and efficiency of tracks, bridges, switches. ete. 
This increase in weight will unquestionably bring a 
nearer conformity with the American type of freight 
engines. The somewhat unfavorable report of the 
Midland Railway, of England, as to the results of its 
practical use of American locomotives, has been ex- 
plained by an American engineer to have been largely 
due to the fact that the heavy, powerful American 
engines were used to perform the same kind and «juan- 
tity of work as the smaller English ones. According 
to the superintendent of the railroad, “the American 
locomotives which have been employed since the mid- 
dle of 1899 are £500 ($2,433.25) cheaper in first cost, 
and are satisfactory as to power, but consume from 2 
to 25 per cent more coal than those of English make. 
As good engines can be built in America as in lng 
land, but owing to the different methods of railroad 
ing in the two countries, the British locomotive. are 
better adapted for use in England.” 

The German state railways buy their fuel from the 
coal and coke syndicates, and pay what would be com 
sidered in America exorbitant prices. Econon in 
fuel consumption is, therefore, and must remain, 4 
point of prime importance, and no type of locomotive 
will be adopted by the Bavarian or Prussian rai\way 
administrations which does not conform closely to the 
German standard of efficiency in this respect rhe 
American engines which. have been thus far 01 ered 
and used in this country have been bought for pur 
poses of study and experiment, and however ef ient 
they may prove to be, it is, for obvious reasons, not 
to be expected that the German state government will 
place any large contract for locomotives or othe! rail 
way material with other than German manufactiirer 

Aside from the railways owned and managed |! the 
several state governments, there are a number of mall 
lines, generally of a secondary nature, which are « vned 
and operated by private companies independent of any 
political obligation and ready to buy their rolling tock 
where it can be obtained to the best advantag' of 
the 18,291 locomotives in service in Germany in 1899 
17,491 belonged to the state railroads and 800 to pr 
vate railway corporations. ; 

The average weight of engines on German stat: rail 
ways is 42.67 tons, while those in use on private roads 
average 37.68 tons. During the year 1899, 446 engines 
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were purchased by the state railways and 56 by private 
companies. In the year 1898, $559,900 was spent for 
the purchase of new and the repair of old engines on 
private lines. These figures show the limited nature 
of the opportunity in Germany which is open to Amer- 
ican competition. There are in Germany five or six 
jeading locomotive builders who have grown up, so to 
speak with the railway development of this country. 
The present equipment of both state and private lines 
js substantially their work. They are careful, con- 
scientious builders, but slow, and one of the chief ad- 
vantages which an American competitor would have 
js in the rapidity with which delivery could be made 
under urgent circumstances. In Germany, it is neces- 
sary to wait from four to eight months, and often for 
much longer periods, from the date of an order before 
the locomotive can be delivered, and, in case of injury 
to a part, it generally requires some weeks before it 
can replaced. It is also customary in this country 
to or/er locomotives from drawing or catalogues, so 
that the purchaser has not the advantage of actual 
inspection of the machine which he neéds for a certain 
servi The American system of building locomotives 
of certain uniform types,,with interchangeable parts, 
is recognized as an advantage, and this, added to their 
lower cost and earlier delivery, constitute their chief 
merit. for the European trade. 

It soes without saying, however, that the principal 
oppor‘unity for American railway engines is in coun- 
tries hich, unlike Germany, France and England, 


have »o adequate facilities for building them at home. 
Such »pportunities exist most notably in Russia, Tur- 
key | the Balkan States, where considerable railway 
const: iction is now in progress and still more pro- 
jecte No locomotives are manufactured in Turkey 


or th: Balkan States, where German capital is being 
inves cd and where important development is to be 
expec od within the next ten or twenty years. 

In order to sell American locomotives in Europe, 
it w «ld seem desirable that our leading American 
locon otive builders should establish an agency at some 


cent location, such as Berlin or Paris, where close 
track could be kept of the needs of the European 
mar and whence representatives with good techni- 
cal e ucation could be sent to confer with representa- 


tive f foreign railroads. The importance of having 
rep! ntatives of sufficient technical knowledge to an- 


swe il possible questions, and versed in foreign lan- 
guag was strongly insisted upon by a very success- 
ful er of American machinery, with whom the mat- 
tel discussed. Recent sales to France and Russia 
and e satisfactory results of the experiments in 
Bav 1 tend to show that there exists an opportunity 
for sale of American locomotives in Europe. In 
orde: to make the most of this opportunity, all pos- 
sible ‘actlities should be given to the foreign buyer 
to ze of the nature of the American locomotive 
with it the necessity of sending or going to the United 
Stat Dean B. Mason, Vice and Deputy Consul-Gen- 
eral Berlin. 


THE USE OF HYDROCYANIC ACID GAS FOR 
XTERMINATING HOUSEHOLD INSECTS. 


Wi:u the growth of our population and the conse- 
quen! crowding together of residences, the problem 
of the prevention and control of household insects is 
deserving of careful consideration from a sanitary 
standpoint, but one that is usually overlooked. These 
pests are to be found in fewer or greater number of 
both species and individuals in every dwelling, office 
or storehouse, and no perfectly efficient means, either 
to prevent their gaining an entrance, or to exterminate 
them when they are once established, has as yet been 
devised. 

Recent successful applications of hydrocyanic acid 
gas r the extermination of insects infecting green- 
house plants have suggested the use of the same rem- 
edy r household pests. It is now no longer a theory, 
but established fact, that .10 gramme of 98 per cent 
pure cyanide of potassium volatilized in a cubic foot 
of space, will, if allowed to remain for a period of not 
less than three hours, kill all roaches and similar in- 
sects 

The experiments which led to this conclusion were 
made in a small building which is used for laboratory 
purposes by the Division of Botany. This structure 
has for some time been infested with séveral insect 
pests, the more numerous and troublesome being the 
common cockroach (Periplaneta Americana). The 
building consists of one story and basement, the upper 
part being rather loosely built, as it is ceiled through- 
out with matched lumber. This method of construc- 
tion provides numerous hiding-places for the insects 
and also renders fumigation difficult, by permitting the 
gas to escape too quickly. Within the building are 
several sources of moisture, a rather high and con- 
stant temperature is maintained in some of the rooms, 
and large quantities of seeds and substances that serve 
as food for insects are stored, making conditions well 
adapted to the development of cockroaches. 

During the early part of last year the roaches be- 
ame so numerous as to be a detriment to the work 
of the laboratory, and it was necessary to adopt some 
means of checking them. On the evening of May 10, 
1900, the building was closed, and after opening up the 
interior of the rooms as much as possible the entire 
Structure was fumigated experimentally with about 
“8 gramme of 98 per cent pure cyanide of potassium 
per ibie foot of space. The gas was allowed to 
remain during the night, or until it gradually escaped. 
When the rooms were entered the following morning, 
there remained a perceptible odor of the gas, but this 
soon lisappeared after opening the windows and doors. 
The ledges and window sills were strewn with dead 
house flies, and the floors bore abundant evidence of 
the effect of the gas on roaches. Not a single insect 
that showed indications of remaining life was to be 
foun’ in the building. About a quart of the flies and 
toaches was gathered up and placed in a cage where 
they were allowed to remain until the following day, 
when two roaches showed signs of life by slow move- 
ments: these, however, could not walk when placed 
upon their feet, and subsequently died. 

For some time after this fumigation no roaches were 
to be found in the building, but eventually the eggs 
that had been previously deposited hatched and devel- 
Oped, adults were carried in from other buildings, 
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etc., until in March of the present year the roaches 
had again become so numerous as to be a nuisance 
and a detriment to the work of the laboratory. The 
building was again treated with cyanide gas, this time 
at the rate of .10 gramme per cubic foot of space, but 
was allowed to remain only 50 minutes, when the win- 
dows were opened and the gas permitted to escape. 
The roaches were strewn over the floors, and several 
mice were found dead. A large number of the roaches 
were again collected and kept in a cage until the 
following day, when it was found that fully 10 per 
cent of them had not been killed and were as lively 
as before treatment; the mice, however, showed no 
indications of life. The dose had been sufficiently 
strong, but had not been allowed to remain long enough 
to kill the more resistant of the roaches. 

The third and most satisfactory experiment of the 
series was conducted on the evening of June 20, 1901, 
when an application of .10 gramme per cubic foot was 
allowed to remain in the building over night. On 
the following morning the gas had not entirely es- 
caped, and house flies, centipedes, spiders, cockroaches, 
and mice were deagl, with the exception of a few roach 
es that had secreted themselves between the sash and 
frame of a loosely-fitting window and had thus secured 
enough pure air to prevent their being killed. 

To convey an idea of the injury caused by the pres- 
ence of large numbers of roaches in this laboratory, 
it might be stated that frequently preceding this last 
fumigation, photographic plates placed on racks to dry 
and allowed to remain on a table for one hour were 
completely ruined by having the films eaten from the 
glass; packets of seeds stored in mouse-proof tin boxes 
were so eaten as to allow the seeds to escape, and in 
many cases the seeds themselves were destroyed. Since 
this fumigation no inconvenience has been caused by 
the work of roaches or mice. 

By the aid of the results obtained from the above 
experiments, together with our present know. dge of 
the action of hydrocyanic acid gas in exterminating 
greenhouse and scale insects, it may be stated that a 
dwelling, office, warehouse or any building may be 
economically cleared of all pests, provided that the 
local conditions will permit the use of this gas. It 
probably would be dangerous to fumigate a building 
where groceries, dried fruits, meats or prepared food 
materials of any kind are stored. Air containing more 
than 25 per cent of the gas is inflammable; therefore 
it would be well to put out all fire in an inclosure 
before fumigating. Hydrocyanic acid, in all its forms, 
is one of the most violent poisons known, and no neg 
lect should attend its use. There is probably no sure 
remedy for its effects after it has once entered the 
blood of any of the higher animals. When cyanide of 
potassium is being used it should never be allowed to 
come in contact with the skin, and even a slight odor 
of the gas should be avoided. Should the operator 
have any cut or break in the skin of the hands or face 
it should be carefully covered with court plaster to 
prevent the gas coming in contact with the flesh, or 
the possibility of a small particle of the solid com 
pound getting into the cut, which would cause death 
by poisoning in a few minutes’ time. 

Hydrocyanic acid gas should not be used in closely- 
built apartments with single walls between, as more 
or less of the gas will penetrate a brick wall An 
inexperienced person should never use cyanide of 
potassium for any purpose, and if it be found prac 
ticable to treat buildings in general for the extermina 
tion of insects, the work should be done only under 
the direction of competent officials. Our experiments 
have shown that a smaller dose and a shorter period 
of exposure are required to kill mice than for roaches 
and household insects generally, and it readily fol 
lows that the larger animals and human beings would 
be more quickly overcome than mice, since a smaller 
supply of pure air would be required to sustain life 
in mice, and small openings are more numerous than 
large ones. 

The materials employed and the method of procedure 
are as follows: After ascertaining the cubic content 
of the inclosure, provide a glass or stoneware (not 
metal) vessel of 2 to 4 gallons capacity for each 5,000 
cubic feet of space to be fumigated. Distribute the 
jars according to the space, and run a smooth cord 
from each jar to a common point near an outside 
door where they may all be fastened; support the 
cord above the jar by means of the back of a chair or 
other convenient object in such a position that when 
the load of cyanide of potassium is attached it will 
hang directly over the center of the jar. Next weigh 
out upon a piece of soft paper 500 grammes (about 17.1 
ounces) of 98 per cent pure cyanide of potassium, 
using a large pair of forceps for handling the lumps; 
wrap up and place in a paper bag and tie to the 
end of the cord over the jar. After the load for each 
jar has been similarly provided, it is well to test the 
working of the cords to see that they do not catch 
or bind. Then remove the jar a short distance from 
under the load of cyanide and place in it a little more 
than a quart of water, to which slowly add one and 
one-half pints of commercial sulphuric acid, stirring 
freely. The action of the acid will bring the tempera- 
ture of the combination almost to the boiling-point. 
teplace the jars beneath the bags of cyanide, spread- 
ing a large sheet of heavy paper on the floor to catch 
any acid that may possibly fly over the edge of the 
jar when the cyanide is dropped, or as a result of the 
violent chemical action which follows. Close all out- 
side openings and open up the interior of the apart 
ment as much as possible, in order that the full 
strength of the gas may reach the hiding-places of the 
insects. See that all entrances are locked or guarded 
on the outside to prevent persons entering; then leave 
the building, releasing the cords as you go. The gas 
will all be given off in a few minutes, and should re 
main in the building at least three hours. 

When the sulphuric acid comes in contact with the 
cyanide of potassium the result is the formation of 
sulphate of potash, which remains in the jar, and the 
hydrocyanic acid is liberated and escapes into the air. 
The chemical action is so violent as to cause a sput- 
tering, and frequently particles of the acid are thrown 
over the sides of the jar; this may be prevented by 
supporting a sheet of stiff paper over the jar by means 
of a hole in the center, through which the cord sup- 
porting the cyanide of potassium is passed, so that 
when the cord is released the paper will descend with 
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the cyanide and remain at rest on the top of the jar, 
but will not prevent the easy descent of the cyanide 
into the acid. The weight of this paper will in no way 
interfere with the escape of the gas. 

At the end of the time required for fumigation the 
windows and doors should be opened from the out 
side and the gas allowed to escape before anyone 
enters the building. A general cleaning should fol- 
low, as the insects leave their hiding-places and, dying 
on the floors, are easily swept up and burned. The 
sulphate of potash remaining in the jars is poison- 
ous and should be immediately buried and the 
jars themselves filled with earth or ashes. No food 
that has remained during fumigation should be used 
and thorough ventilation should be maintained for 
several hours. After one of our experiments it was 
noted that ice water which had remained in a closed 
cooler had taken up the gas, and had both the odor 
and taste of cyanide. 

For dwellings one fumigation each year would be 
sufficient, but for storage houses it may be necessary 
to make an application every three or four months 
to keep them entirely free from insect pests. The cost 
of materials for one application is about 50 cents for 
each 5,000 cubic feet of space to be treated. The cyan- 
ide of potassium can be purchased at about 35 cents 
per pound, and the commercial sulphuric acid at about 
4 cents per pound. The strength of the dose may be 
increased and the time of exposure somewhat short 
ened, but this increases the cost and does not do the 
work so thoroughly. In no case, however, should the 
cose exceed .22 gramme or remain less than one hour. 

The application of this method of controlling house 
hold insects and pests generally is to be found in 
checking the advance of great numbers of some par 
ticular insect, or in eradicating them where they have 
become thoroughly established. This method will be 
found very advantageous in clearing old buildings and 
ships of cockroaches.—W. R. Beattie, of the Division of 
Botany, U. S. Department of Agriculture, in Science. 


EXPORTS OF BOOTS AND SHOES. 


Tuk remarkable increase in our exports of boots 
and shoes during the past few years has frequentl) 
been referred to, and it is worth noting in this con 
nection that the English exports show a tendency to 
decrease rather than increase. England has for many 
years been a large exporter of shoes, and in 1862, when 
the amounts were first reported separately, the exports 
were 5,375,748 pairs, valued at $7,999,137. The United 
States in the same year exported shoes to the valu 
of $721,241. For twenty years following the English 
exports varied but little, the figures for some years 
dropping to $6,000,000 worth and others reaching 
$8.000,000. The United States exports increased to a 
little over $2,000,000 worth in the year 1865, but 
dropped back again the following year to less than 
$600,000. There were further declines until 1894, when 
our shoe exports amounted to less than $400,000. In 
the years following there were gains, and in 1892 the 
total exceeded $900,000. It was not until 1895, how 
ever, that the exports began to show positive gains, 
and in that year the total slightly exceeded $1,000,000 

The English exports in the meantime did not vary 
much from the $7,000,000 line, and some years ap 
proached closely to $8,000,000. In 1892 the figures 
were about $7,200,000, and since then the tendency 
has been to decrease. The following is a comparison 
for the past three years, the English figures being 
for calendar years and those of the United States 
for fiscal years ending June 30: 

United States 
Shoe Exports. 


English 
Shoe Exports. 


Pere $6,339,306 $1,816,538 
RE se oe 6,063,084 2.711.385 
eee 6,313,918 41,276,656 


The fiscal year ended June 30, 1901, shows exports 
which are getting pretty close to the English figures. 
British exports for the six months ending June 30 
were very little in excess of those from the United 
States for the same period, and it is reasonably cer 
tain that the increase will continue, so that the cal 
endar year 1901 will show the United States with a 
clear lead in the boot and shoe exports. England, 
moreover, is increasing the imports of boots and shoes 
the figures for the three years being $2,171,210 for 
1898, $2,764,884 for 1899, and $2,942,457 for 1900. It 
is somewhat curious to note that our increased exports 
for the three years given have had no appreciable ef 
fect in reducing the English exports This would 
indicate that new markets or new customers are being 
found for our increased shipments. Even in Australia 
where we come into direct competition with the Eng 
lish manufacturers, and where we have increased our 
shipments from $62,000 in 1895 to $225,679 in 1898, and 
to $1,174,497 in 1900, the English manage to show some 
gains also, increasing from $1,530,020 in 1898 to $1,- 
620,275 in 1900.—Boot and Shoe Recorder. 


ABOUT SHOE POLISHES. 


Tue following suggestions as to the safest course in 
buying shoe polishes and the best method of adver 
tising their presence in the store, from a writer in 
The Shoe and Leather Gazette, may be of service to 
some of our readers: 

“There are a great many different kinds of polishes 
on the market to-day, each one claimed by the manu 
facturer to be the ‘best.” Some of them are very good 
and some are extremely bad. If a dealer has experi 
mented until the right polish is discovered, he should 
stick to it. It is true that there are a lot of new 
things brought out that will bear investigation and 
may prove worthy of a place in the findings depart 
ment. But the thing to avoid is buying any large 
quantity of a thing until sure how good it is A 
small trial order will demonstrate the worth of any 
article if the manufacturer is reliable. Trial orders 
are sometimes ‘baited,’ and the goods are selected 
with an eye to getting a big order on the strength of 
the ‘bait.’ No reputable dealer, however, will descend 
to such means. The buyer should choose his dealer 
as well as the goods. A _ well-known house, a house 
that has a reputation, is the safest always. Polishes 
are one of the most important of all in the findings 
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1.—THE ELBOWED EQUATORIAL AND ITS IRON-PLATE HOUSING 

to the University of Paris, which accepted it. In addi nomenon for furnishing the great meridian 
tion, he gave sum of 2,500,000 francs, the interest with true artificial star that is lighted 
on which, after his death, will be used for maintain without the necessity of going to this great distance 
ing the different services of the establishment A to carry a beacon. It suffices to turn a commutator 
managing committee has been appointed for life Not which lights two electric lamps placed in 
long ago the Paris-Nice evening express carried the of two illuminators directed toward the sight. 
majority of committee to Nice in order to take two illuminators are established upon the 
possession of the gift The train set the delegation and placed outside of the meridian pavilion sym- 
down at Antibes, where it was received by M. Bischoffs metrically on each side of the observation telescope. 
heim Carriages then took the party to Biot, and The object of this sight is to furnish a fixed 
thence to Nice, whence the delegation proceeded to tion azimuth.’ It is much superior to the ordinary 
visit the observatory, situated at 3.7 miles from the sights employed in observatories. The 
city is established upon the rock at so great 

Back of Nice there was formerly a small arid moun that would require very unusual motions 
tain over which herds of cattle passed M. Bischoffs ground to produce an appreciable deviation. 
heim, after difficulties of | sorts, and at an outlay M. Cornu, to whom is due the idea of the 
of millions francs, transformed Mont Gros into tion this apparatus, which has been in 
a park of 90 acres, in the center of which stand the for more than ten years, was able to show the visitors 
various structures of the observatory After passing the illumination of it by day through the 
the gate a wide avenue 755 feet in length has to pencil of solar light. To M. Cornu also is 
be traversed before the princely residence of M installation ef a system of synchronization 
Perrotin, the director, is reached Farther along astronomical clocks that are used for the three 
rises the immense cupola of the great equatorial torials and the small meridian. A very short electric 
After observing Venus, Castor, Regulus, et in the current is sent every two seconds into the 
telescope the delegation visited all the structures of the four clocks, and serves to give their 
the observatory and made a careful examination of exactly the same period as that of the current, 
the instruments contained therein the slight irregularities that these apparatus ) 

Among the uliarities that characterize the Nice present. Such a result is obtained through the electro- 
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an electromagnetic device that causes the amplitude 
rapidly to converge toward a limit that it cannot 
exceed. This device consists of a thick tube of copper 
placed in a position symmetrical with the synchroniz. 
ing coil. The other pole of the magnet enters the 
axis of this tube and develops therein induced currents 
proportional to the velocity of displacement. Since 
the production of currents involves a development of 
heat, that is to say, an expenditure of enerxy, it 
will be seen by what electromagnetic mechanism the 
excess of the work of attraction produced by the syn. 
chronizing current is consumed at every osci)l!ation, 
and why the amplitude reaches an insurmountable 
limit easy to regulate. 

The regularity of the running of the synchronized 
clocks naturally depends upon the regularity «f the 
0 
| 

\ 
= . Wes 
a y) | aii) 
A a 
Fig. 3.—ELECTRO-MAGNETIC SYNCHRONIZATIN OF 
THE PENDULUM OF A CLOCK. 

aa’, magnet fixed to the pendulum; 8, solenoid that produces thy ered 

le ai attraction of the pole, a’, under the influence of the synch nizing 

current; A, tube of thick copper (seat of the currents induce: by the 

vscillation of the pole, a) forming a deadener. 
emission of the synchronizing current, or, in other 
words, upon the directing clock. This latter is juite 
original. It is a simple pendulum 13 feet | ngth 
entirely of iron, weighing 237.6 pounds, and wi hi an 
amplitude of oscillation exceeding scarcely one «: gree 
This pendulum (installed in the basement of the reat 
equatorial, where the temperature varies with ex reme 
slowness) offers, through its mass and feeble «mpli- 
tude, extraordinary regularity. It consumes ex- 
tremely feeble motive power. The work furnish: d by 
the auxiliary wheelwork is produced by the motive 
weight of 4.4 pounds descending 52.5 feet a day. 

Finally, it is well to explain how the control the 
four clocks is effected. The wheelwork of the rect- 
ing clock emits every two minutes an almost instan 
taneous current which passes through an auxiliary 
circuit that traverses four telephones placed «long: 
side of each clock. 

The astronomer whose business it is to take the time 
listens to the sound in the telephone and notes the 
minute, the second and the tenth of a second to which 
it corresponds. As all the clocks are regulated ance 
for all, and the sound occurs at the same minute and 
the same second in each telephone, the simple hear- 
ing of the sound at the time expected suffices to show 
whether or not everything is in a proper state. This 
telephonic addition has so simplified the work of the 
astronomer -in charge of the time service th the 
control no longer requires anything but a few min- 
utes’ walk in the four halls in which the synchronized 
clocks are kept. Formerly he was cbliged to make 
the comparison with a chronometer, the carriace of 
which led to complications, and also had to mike a 
salculation of reduction which involved a laborious 
operation of more than an hour's time. 

Owing to the patronage of the Bureau of |.ongi- 
tudes, which up to recent times has in a manner been 
the scientific inspirer of the Nice observatory, many 
improvements have been suggested or progressively 
introduced. Among the original projects should be 
mentioned the organization of a regular service of 
meteorological optics for the observation of a!! the 
phenomena directly related to terrestrial physics, such 

T a cy E 
t uv a ae 0 M 
re 
ef et 
Fig. 4.—MontT MAcCARON SIGHT SERVING As A REF 
ERENCE POINT (ARTIFICIAL STAR) FOR THE 
TELESCOPE OF THE GREAT MERIDIAN CIRCLE 
OF THE NICE OBSERVATORY 
0, pontine of the telescope forming the distant sight; M, foca! mirror, 
SE; ’, illuminators of the sight; S S’, electric lamps: FE ! , ob- 
jectives; ; aod. pencil of light expanded by diffraction and emanating 
from the objective of the sight; L L/, telescope of the great »cridian 

circle movable upon trunnions, 7’ 7’. 
as halos, parhelions, coronas, polar auroras, etc. The 
attention of the observers is directed particularly t0 
the absorption and diffusion of light by the atmos 
phere, the determination of the aqueous vapor de 
duced from an observation of the telluric rays and 
the polarization of the blue light of the sky, whicb 
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'§ cur. appears to play a prominent meteorological réle. The photographers, is certainly one of the most humorous A university has always been regarded as a training 
( Fig. studies were begun several years ago by means of of the sketches. school for the “learned professions,” i. e., for theology, 
of the the Cornu photopolarimeter. law, and medicine. The terms of our charter have 
pehe- The measurement of the proportion of polarized s excluded the first of these branches of knowledge. 
O Say, ment upon a cloudless sky, at the point situated in the THE FUNCTIONS OF A Crease: ; Founded as it was in the ‘20's, when admission to 
‘CelVes yertical plane of the sun at 90 deg. from the latter, Tue word university has borne many significations; Oxford or Cambridge involved either belief in the 
dulum js an easy operation. A sudden variation in such and, indeed, its functions are various, and the sig- tenets of the Church of England or insincerity, it was 
ampli proportion permits of announcing a change in the nification attached to the word has depended on the not possible to provide courses in theology which 
refore nature of the winds before the barometer indicates particular point of view taken at the time. An emi- should be acceptable to Nonconformists, Jews and 
ted by it, In the fine climate of Nice, where the sky is so nent German, who visited me some years ago, made others who desired education. On the whole, it ap- 
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 ridien TUR © a " > VACHTING ‘ollege have always been, that it is not merely a place and, indeed, it would be difficult, I imagine. to treat 
is THE COMIC SIDE OF YACHTING. where known facts and theories should be admin- mathematics or chemistry from a sectarian standpoint. 
Se much has been said recently about the serious istered in daily doses to young men and young women, I at least have never tried. There are subjects which 
side of yachting that the humorous phases of the sub- but that the duties of the professors, assistant pro- may be placed on the border-line, for example, phil- 
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would have strengthened us, and it would have tended, 
too, to the advantage of the Church of England. How- 
ever, what is done can’t be undone; and let us wish 
all prosperity to our sister college, and a long and a 
useful life. We are now friends, and have been friends 
for many years. May that friendship long continue! 

Dismissing the faculty of theology, therefore, as 
out of our power, as well as beyond our wishes, let 
us turn to the remaining two learned professions. 
University College, | believe, was the first place in 
England where a systematic legal education could be 
obtained Our chairs of Roman law, constitutional 
law and jurisprudence were the first to be established 
in England, although such chairs had for long been 
known on the Continent, and in Scotland. “Imitation 
is the sincerest flattery,” and in the fullness of time 
the Inns of Court started a school of their own. Our 
which used to be crowded, dwindled, and 
our law school is certainly not our strongest feature 
I am not sufficiently acquainted with English legal 
education to pronounce an opinion as to whether 
methods of training as they at present exist in Eng- 
land are the most effective; I have heard rumors that 
they are not That must be left to specialists to de 
cide But arguing from the experience of another 
faculty, in which the apprenticeship system once ex 
isted, and which has changed that system with a view 
to reform, ang judging, too, from the experience 
abroad and in Scotland, I venture to think that some 
improvement in legal education is possible If that 
opinion is correct it is surely not too much to hope 
that the claims of University College may be con- 
sidered as having made the first attempt to systematize 
legal education in England. 

The faculty of medicine has existed in a flourishing 
State since the inception of University College Not 
long after the college was built, the hospital build- 
ings, of which we have the last unsightly remains still 
before our eves, were erected One of my predecessors 
on a similar occasion to this has given you an en- 


classes, 


trancing account of the early history of this side of 
the college, and has discoursed on the eminent men 
who filled the chairs in the medical faculty Here 


young men whose intention it is to enter the medical 
profession are trained; they now receive five years 


instruction in the various branches of knowledge 


bearing on their important calling I would point 
out that this function of a university is professedly 
a technical one—the training of medical men. True, 


many researches have been made by the eminent men 
who have held chairs in this faculty; but that is not 
the primary duty of such men; their duty is to train 
others to exercise a profession. If they advance their 
subject in doing so, so much the better; it increases 
the fame of the school, it imparts enthusiasm to their 
students, and in many cases their discoveries have 
been of unspeakable benefit to the human race In a 


certain sense, every medical man is an investigator 
the first essential is that he shall be able to make a 
correct diagnosis; the next, that he shall prescribe 
correct treatment But novelty is not essential; few 
men evolve new surgical operations or introduce new 
remedies, and though we have in the past had not a 
few such, they are not essential for a successful 
medical school, the object of which is to train good 


practical working physicians and surgeons. The teach 
ing staff of the medical faculty must of necessity be 
almost all engaged in practice, and, indeed, it would 
) 


be unfortunate for their students if they were merely 


theoretical teachers Let me again recapitulate my 
point; the medical faculty is essentially a technical 
faculty; the hospital is its workshop 


schools of engineering 
universities Abroad and 


In England, of recent years 
have been attached to the 
in America they are separate establishments, and are 
sometimes attached to large engineering shops, where 
the pupils pursue their theoretical and practical studies 
together, taking the former in the morning, the latter 
in the afternoon Here again the subject is a pro 
fessional one The object of the student is to become 
a practical engineer, and all his work is necessarily 
directed to that end Like other workers in different 
fields, his aim is the acquisition and utilization of 


power but in his case it is his object to direct 
mechanical and electrical power so as to add to the 
convenience of the public 4 machine is an instru 
ment for converting heat or electrical energy into 


what is termed “kinetic energy,” and it is with the 
laws and modes of this conversion that he has to 
deal Such abstract sciences as chemistry, physics 
and geology, therefore, are studied as means to an 
end, not for their own sakes They afford him a 
glimpse of the principles on which his engineering 
practice is based; and mathematics is essential in 
order that he may be able to apply physical principles 


to the practical problems of his profession 
We see, then, that a university, as it at present 
exists, provides, or may provide, technical instruction 


for theologians, for lawyers, for medical men and for 
engineers It is, in fact, an advanced technical school 
for these subjects 

But it is more, and I believe that its chief function 
lies in the kind of work which I shall attempt now to 
describe. The German universities possess what they 
term a “philosophical faculty; and this phrase is 
to be accepted in the derivational meaning of the word 

a faculty which befriends wisdom or learning. The 
watchword of the members of this faculty is research; 
the searching out the secrets of nature, to use a cur- 
sent phrase, or the attempt to create new knowledge. 
The whole machinery of the philosophical faculty is 
devised to achieve this end; the selection of the teach 
ers, the equipment of the laboratories and libraries, 
the awarding of the degrees 

What are the advantages of research? Much is 
heard nowadays regarding the necessity of state pro 
vision for its encouragement, and the government 
places at the disposal of the Royal Society a sum of 
no less than £4,000 a year, which is distributed in 
the form of grants to applicants who are deemed suit- 
able by committees appointed to consider their claims 
to assistance. 

There are two 
research which have 


regarding the advantage of 
been held The first of these 


views 


may be termed the utilitarian view You all know 
the tale of the man of science who was asked the use 
of research and who parried with the question: 
is the use of a baby? 


What 
Well, I imagine that one school 
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of political economists would oppose the practice of 
child-murder on the ground that potentially valuable 
property was being destroyed. These persons would 
probably not be those who stood to the baby in a 
parental relation. Nor are the most successful in- 
vestigators those who pursue their inquiries with 
the hope of profit, but for the love of them. It is, 
however, a good thing, I believe, that the profanum 
vulgus should hold the view that research is remunera- 
tive to the public—as some forms of it undoubtedly 
are 

The second view may be termed the philosophical 
one It is one held by lovers of wisdom in all its 
various forms. It explains itself, for the human race 
is differentiated from the lower animals by the desire 
which it has to know “why.” You may have noticed, 
as I have, that one of the first words uttered by that 
profound philosopher, a small child, is “why.”  In- 
deed, it becomes wearisome by its iteration. We are 
the superiors of the brutes in that we can hand down 
our knowledge. It may be that some animals also seek 
for knowledge; but at best it is of use to themselves 
alone; they cannot transmit it to their posterity, ex- 
cept, possibly by the way of hereditary faculties. We, 
on the contrary, can write and read; and this places 
us, if we like, in the possession of the accumulated 
wisdom of the ages 

Now the most important function, | hold, of a uni 
versity is to attempt to answer that question, “why?” 
The ancients tried to do so; but they had not learned 
that its answer must be preceded by the answer to 
the question, “how?” and that in most cases—indeed, 


in all—we must learn to be contented with the answer 
to “how?” ‘he better we can tell how things are, 
the more nearly shall we be able to say why they 
are. 


Such a question is applicable to all kinds of subjects; 
to what our forerunners on this earth did; how they 
lived; if we go even further back, what preceded them 
on the earth. The history of these inquiries is the 
function of geology, paleontology and paleontological 
botany: it is continued through archeology, Egyptian 
and Assyrian, Greek and Roman; it evolves into his 
tory, and lights are thrown on it by languages and 
philology; it dovetails with literature and economics. 
In all these, research is possible; and a university 
should be equipped for the successful prosecution of 
inquiries in all such branches. 

Another class of inquiries relates to what we think 
and how we reason; and here we have philosophy and 
logic. A different branch of the same inquiry leads 
us to mathematics, which deals with spatial and 
numerical concepts of the human mind, geometry, and 
algebra. By an easy transition we have the natural 
sciences; those less closely connected with ourselves 
as persons, but intimately related to our surround 
ings. Zoology and botany, anatomy, physiology, and 
pathology deal with living organisms as structural 
machines, and they are based on physics and chem 
istry, which are themselves dependent on mathematics 

Such inquiries are worth making for their own 
sakes. They interest a large part of the human race, 
and not to feel interested in them is to lack intelli 
gence The man who is content to live from day to 
day, glad if each day will but produce him food to 
eat and a roof to sleep under, is but little removed 
from an uncivilized being. For the test of civilization 
is pre care to look forward; to provide for 
to-morrow; the to-morrow of the race, as well as the 
to-morrow of the individual; and he who looks furthest 
ahead is best able to cope with nature, and to conquer 
hei 

The investigation of the unknown is to gather ex 
perience from those who have lived before us, and to 
knowledge for ourselves and for those who 
however, that I am insensibly 
taking a utilitarian view; I by no means wish to ex- 
clude it, but the chief purpose of research must be 
the acquisition of knowledge, and the second its utiliza- 
tion. 

1 will try to explain why this is so, and here you 
must forgive me if I cite well-known and oft-quoted 
instances. 

If attempts were made to discover only useful knowl 
edge (and by useful I accept the vulgar definition 
of profitable, i. e.. knowledge which can be directly 
transmitted into its money equivalent) these attempts 
would, in many, if not in most, cases fail of their 
object. I do not say that once a principle has been 
proved and a practical application is to be made of it 
that the working out of the details is not necessary 
jut that is best done by the practical man, be he the 
parson, the doctor, the engineer, the technical elec 
trician, or the chemist, and best of all on a fairly 
large scale If. however, the practical end is always 
kept in view, the chances are that there will be no 
advance in principles. Indeed, what we investigators 
wish to be able to do, and what in many cases we 
can do, although perhaps very imperfectly, is to 
prophesy, to foretell what a given combination of 
circumstances will produce. The desire is founded 
on a belief in the uniformity of nature; on the con 
viction that what has been will again be, should the 
original conditions be reproduced By studying the 
consequences of varying the conditions our knowledge 
is extended indeed, it is sometimes possible to go 
so far as to predict what will happen under conditions, 
all of which have never before been seen to be present 
together 

When Faraday discovered the fact that when a 
magnet is made to approach a coil of wire an electric 
current is induced in that wire, he made a discovery 
which at the time was of only scientific interest. That 
discovery has resulted in electric light, electric trac- 
tion, and the utilization of electricity as a motive 
power; the development of a means of transmitting 
energy, of which we have by no means seen the end: 
nay, we are even now only at its inception, so great 
must the advance in its utilization ultimately become 

When Hofmann set Perkin as a young student to 
investigate the products of oxidation of the base 
aniline, produced by him from coal tar, it would have 
been impossible to have predicted that one manu- 
factory alone would possess nearly 400 large buildings 
and employ 5,000 workmen, living in its own town 
of 25,000 inhabitants, all of which is devoted to the 
manufacture of colors from aniline and other coal tar 
products. In this work alone at least 350 chemists 
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are employed, most of whom have had a university 
training. - 

Schonbein, a Swiss schoolmaster interested in chem. 
istry, was struck by the action of nitric acid On paper 
and cotton. He would have been astounded if he haq 
been told that his experiments would have resulted 
in the employment of his nitro-celluloses in colosgaj 
quantity for blasting, and for ordnance of all kinds 
from the 90-ton gun to the fowling-piece. : 

But discoveries such as these, which lead directly 
to practical results, are yet far inferior in importance 
to others in which a general principle is involved, 
Joule and Robert Mayer, who proved the equivalence 
of heat and work, have had far more influence on 
succeeding ages than even the discoverers above mep. 
tioned, for they have imbued a multitude of minds 
with a correct understanding of the nature of energy 
and the possibility of converting it economically into 
that form in which it is most directly useful for the 
purpose in view. They have laid the basis of reas: ning 
for machines; and it is on machines, instruments for 
converting unavailable into available energy, tha! the 
prosperity of the human race depends. 

You will see from these instances that it is in r lity 
“philosophy” or a love of wisdom which, after all, 
is most to be sought after. Like virtue, it is its own 
reward; and as we all hope in the case with vi tue, 
too, it brings other rewards in its train, not, it 
remarked, always to the philosopher, but to the :ace 
Virtue, pursued with the direct object of gain, is a 
poor thing; indeed, it can hardly be termed virt if 
it is dimmed by a motive. So philosophy, if foll wed 
after for profit, loses its meaning. 

But I have omitted to mention another m tive 
which makes for research; it is a love of pleasu I 
can conceive no pleasure greater than that of the 
poet—the maker—who wreathes beautiful thor chts 
with beautiful words; but next to this [| would | lace 
the pleasure of discovery, in whatever sphere be 
made. It is a pleasure, not merely to the discov. rer, 
but to all who can follow the train of his reaso: ing 
And after all, the pleasure of the human race, of 
the thinking portion of it, counts for a good de in 
this life of ours. 


To return. Attempts at research, guided by p) rely 


utilitarian motives, generally fail in their obje: or 
at least are not likely to be so productive as res: irch 
without ulterior motive. I am strengthened in this 


conclusion by the verdict of an eminent German who 
has himself put the principle into practice; who | fter 
following out a purely theoretical line of experi: ent 


which at first appeared remote from profit, has een 
rewarded by its remunerative utilization. He re 
marked, incidentally, that the professors in ily 


technika—(what we should term technical col! ges 
intended to prepare young men for the professi«c of 


engineering and _ technical chemistry )—were ess 
known for their influence on industry than unive sity 
professors. The aim is different in the two c. ses; 
the polytechnika train men for a profession, the ilo- 


sophical faculty of German universities aims ai im 
parting a love of knowleage; and, as a matter of (act, 
the latter pay in their influence on the prosp: rity 
of the nation better than the former. And this brings 
me to the fundamental theme of my oration. is 
this: That the best preparation for success in any 
calling is the training of the student in methods of 
research. This should be the goal to be clearly kept 
in view by all teachers in the philosophical facu ities 
of universities. They should teach with this object 
To awaken in their students a love of their su)ject 
and a consciousness that if he persevere, he, too, will 
be able to extend its bounds 

Of course, it is necessary for the student to im 
so far as is possible, what has already been dor I 
would not urge that a young man should not master 
or at all events learn, a great deal of what has been 
already discovered before he attempts to soar on his 
owh wings But there is all the difference in the 
world between the point of view of the student who 
reads in order to qualify for an examination, or to 
gain a prize or a scholarship, and the student who 
reads because he knows that thus he will acquire 
knowledge which may be used as a basis of new 
knowledge. It is that spirit in which our universities 
in England are so lamentably deficient; it is that 
spirit which has contributed to the success of the 
Teutonic nations, and which is beginning to influence 
the United States. For this condition of things our 
examinational system is largely to blame; originally 
started to cure the abuses of our civil service, i! has 
eaten into the vitals of our educational system like 
a canker, and it is fostered by the further abuse of 
awarding scholarships as the results of examinations 
The pauperization of the richer classes is a crying 
evil; it must some day be cured. Let scholarships be 
awarded to those who need them, not to those whose 
fathers can well afford to pay for the education of (heir 
children. “Pot-hunting” and philosophy have absolute 
ly nothing in common. 

It follows that the teachers in the philosop)ical 
faculty should be selected only from those whe are 
themselves contributing to the advancement of knowl 
edge: for if they have not the spirit of researc! 1 
them, how shall they instill it into others? It is our 
carelessness in this respect (I do not speak of Uni 
versity College, which has always been guided by ‘hese 
principles, but of our country as a whole) which has 
made us so backward as compared with some her 
nations. It is this which has made the vast majority 
of our statesmen so careless, because so ignora! of 
the whole frame of mind of the philosopher, and which 
has made it possible for a man high in the po ical 
estimation of his countrymen to address on a recent 
occasion the remarks which he did to graduat of 
our university. It is true that one of the func ions 
of a university is to “train men and women fi! for 
the manifold requirements of the. Empire;” th we 
should all heartily acknowledge; but no man whe has 
any claim to university culture can possibly be cot 
tented if the university does not annually produce 
much work of research. It is its chief excuse for 
existence; a university which does not increase knowl 
edge is no university: it may be a technical school. it 
may be an examining board, it may be a coaching 
establishment, but it has no claim to the name unl- 
versity. The best way of fitting young men for the 
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manifold requirements of the Empire is to give them 
the power of advancing knowledge. 

It may be said that many persons are incapable 
of exhibiting originality. I doubt it. There are many 
degrees of originality, as there are many degrees in 
rhyming, from the writer of doggerel to the poet, or 
many legrees of musical ear, from the man who knows 
two tunes, the tune of “God Save the King” and the 
But in al- 


other tune, to the accomplished musician. 

most all cases, if caught young the human being can 
be trained, more or less, and, as a matter of fact, 
natural selection plays its part. Those young men 
and women who have no natural aptitude for such 
work —and they are usually known by the lack of 
interest they take in it—do not come to the university. 
My experience is that the majority, or at least a fair 
perc ntage of those who do come, possess germs of the 
faculty of originating, germs capable of development, 
in many instances, to a very high degree. It is such 


persons who are of most value to the country; it is 
from them that advance in literature and in science 
is to be expected, and many of them will contribute 
to the commercial prosperity of the country. We hear 
much nowadays of technical education; huge sums of 


mo! are being annually expended on the scrappy 
scientific education in evening classes of men who 
have passed a hard day in manual labor, men who lack 
the evious training necessary to enable them to 
profit by such instruction. It may be that it is de- 
sira to provide such intellectual relaxation; I even 
grat’ that such means may gradually raise the in 
tell ial level of the country; but the investment of 
mor in promoting such schemes is not the one likely 
to b ar the most immediate and remunerative fruit. 


The iniversities should be the technical schools; for 
the in who has learned to investigate can bring his 


tale to bear on any subject brought under his 
noti and it is on the advance, and not the mere 
disse nination, of knowledge that the prosperity of a 
coun. ry depends. To learn to investigate requires 


a lo and hard apprenticeship; the power cannot be 


acqu ed by an odd hour spent now and again; it is 
as ( cult to become a successful investigator as a 
suc ful barrister or doctor, and it requires at least 
as h rd application and as long a period of study. 

I not believe that it is possible for young men 
or \¥ men to devote sufficient time during the evening 
to si h work. Those who devote their evening hours 
to s y and investigation do not bring fresh brains 
to r on the subject; they are already fatigued 
by mg day’s work; and, moreover, it is the custom 
in 1 t of the colleges which have evening classes 


to i t upon their teachers doing a certain share of 
day rk; they, too, are not in a fit state to direct 
the rk of their pupils or to make suggestions as to 


the st method of carrying it out. Moreover, the 
offic evening class is from 7 to 10 o'clock, and for 
inves igation in science a spell of three hours at a 
time barely sufficient to carry out successfully the 
end view; indeed, an eight hours’ day might profit- 
ably lengthened into a twelve hours’ day, as it 
not requently is. It is heartrending in the middle 
of sone important experiment to be obliged to close 
ind sstpone it till a future occasion, when much 
of t work must necessarily be done over again. 
These are some of the reasons why I doubt whether 
niv ity education, in the philosophical faculty at 
least. can be successfully given by means of evening 
class 

Although my work has lain almost entirely in the 
domain of science, I should be the last man not to 
do 1 best to encourage research in the sphere of 
what is generally called “arts.” In Germany of recent 
yeal i kind of institution has sprung up which is 
tern a Seminar The word may be translated a 
“literary laboratory.” I will endeavor to give a short 
sket on the way in which these literary laboratories 


are « lucted. After the student has attended a course 
of lectures on the subjects to which he intends to 
devi himself and is ripe for research, he enters a 
sem r, in which he is provided with a library, paper, 


pen ind ink and a subject The method of using 
the rary is pointed out to him, and he is told to 
real books which bear on the particular subject in 
question; he is made to collate the information which 
he ns by reading, and to elaborate the subject 
whi is given him. Naturally his first efforts must 
be crude, but “c'est le premier pas qui cote.” It prob- 
ably sts him blame at the hands of his instructor; 
after a few unsuccessful efforts, however, if he has 
iny lent for the particular investigation to which 
he has devoted himself, his efforts improve and at last 


he produces something respectable enough to merit 
Publication. Thus he is exposed to the criticism of 
those best competent to judge, and he is launched in 
What may be a career in historical, literary, or eco- 
homic research. 

Si a seminar is carried on in philological and 
linguistie studies, in problems of economy involving 
Statistics, in problems of law involving judicial de- 
cision. and of history in which the relations between 


the development of the various phases in the progress 


i nations is traced. The system is borrowed from 
the ll-known plan of instruction in a physical or 
chemical laboratory. Experiments are made in liter 
ary vle. These experiments are subjected to the 
riticism of the teacher, and thus the investigator 
i trained. But it may be objected that the youths 
Who frequent our universities have not a sufficient 
knowledge of facts connected with such subjects to 


b 


€ capable of at once entering on a training of this 


kind. That may be so; if it is the case, our schools 
Must look to it that they provide sufficient training. 
Even under present circumstances, however, I do not 
think | am mistaken in supposing that a young man 
oY woman who enters a university at the age of 
fightven years with the intention of spending three 
years in literary or historical studies will not at the 
end the second year be more benefited by a course 
at the seminar, even though it should result in no 
Permanent addition to literature or history, than if 
he were to spend his time in mere assimilation. It is 
hot the act of gaining knowledge which profits, it is 
the power of using it, and while in order to use knowl- 
edge it is necessary to gain it, yet a training in the 
Method of using knowledge is much more important 


and profitable than a training in the method of gain- 
Ing j I do 


not know whether there exists in this 
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country a single example of the continental seminar; 
there was some talk of founding such a literary lab- 
oratory in University College, but, as usual, the at- 
tempt was frustrated by a lack of funds; the attempt 
would also have been frustrated by the requirements 
of the present system of examination in the Uni- 
versity of London; but there is, fortunately, good 
hope of changing that system and of developing the 
minds of students on those lines which have proved 
so fruitful where they have been systematically fol- 
lowed. 

Many, I suppose, who are at present listening to 
me would be disappointed were I not to refer to the 
functions of a university with reference to examina- 
tions. A long course of training, lasting now for the 
best part of seventy years, has convinced the popula- 
tion of London that the chief function of a university 
is to examine. Believe me, the examination should 
play only a secondary part in the work of a university. 
It igxnecessary to test the acquirements of the students 
whom the teachers have under their charge, but the 
examination should play an entirely subordinate part. 
To aim at success in examinations is, unfortunately, 
too often the goal which the young student aims at, 
but it is one which all philosophical teachers deprecate 
To infuse into his pupils a love of the subject which 
both are at the same time teaching and learning is 
the chief object of an enthusiastic teacher; there 
should be an atmosphere of the subject surrounding 
them—an umbra—perhaps | should call it an aura; 
for it should exert no depressing influence upon them. 
The object of both classes of students (for I count 
the teacher a student) should be to do their best to 
increase knowledge of the subject on which they are 
engaged. That this is possible many teachers can 
testify to by experience; and it is the chief lesson 
learned by a sojourn in a German laboratory. Where 
each student is himself engaged in research, interest 
is taken by the students in each others’ work; numer- 
ous discussions are raised regarding each question- 
able point; and the combined intelligence of the whole 
laboratory is focused on the elucidation of some 
difficult problem. There is nothing more painful to 
witness than a dull and decorous laboratory, where 
each student keeps to his own bench, does not com- 
municate with his fellow-students, does not take an 
interest in their work and expects them to manifest 
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grained in the minds of Englishmen that it is difficult 
for them to realize that the object of a university is, 
not primarily to examine its pupils, but to teach them 
to teach themselves; and also they have still to acquire 
the conviction that students should be found, not 
merely among the alumni of the university, but also 
among all members of the staff The spirit which 
should prevail with us should be the spirit of gaining 
knowledge—gaining knowledge, not for the satisfac 
tion of one’s own sense of acquisitiveness, but in order 
to be able to increase the sum total of what is known. 
All should work together, senior and junior staff, grad 
uates and undergraduates, in order to diminish man’s 
ignorance. 

To sum up. As it exists at present, a university 
is a technical school for theology, law, medicine, and 
engineering. It ought to be also a place for the ad 
vancement of knowledge, for the training of philos 
ophers, of those who love wisdom for its own sake; 
and while as a technical school it exercises a useful 
function in preparing many men and women for their 
calling in life, its philosophical faculty should impart 
to those who enter its halls that faculty of increasing 
knowledge which cannot fail to be profitable, not only 
to the intellect of the nation, but also to its industrial 
prosperity. I regard this as the chief function of a 
university. 


THE FUTURE COALING STATIONS OF THE 
UNITED STATES 
From a French Point of View 


Wuat is called “imperialistic” politics is now reign- 
ing in a very manifest and marked manner among 
at least four of the great powers of the globe—Eng 
land, Germany, Russia and the United States. It is, 
perhaps, in the latter country that it has been mani 
festing itself with the most intensity during the last 
few years 

The conquest of Cuba, Porto Rico and the Philippines 
and their dependencies, the absorption of the Ha 
waiian Islands, and the division of the Samoan 
Islands, very far from having exhausted the fever 
of expansion which is at present agitating the great 
American Republic, seem, on the contrary, to have 
superexcited it, if we are to judge from the measures 
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no interest in his. It is only by friction that heat 
can be produced, and heat, by increasing the frequency 
of vibration, results, as we know, in light. 

The student should look forward to his examination, 
not as a solemn ordeal which he is compelled to go 
through with the prospect of a degree should he be 
successful, but as a means of showing his teacher 
and his fellows how much he has profited by the work 


which he has done; those who pursue knowledge in 
this spirit and those, be it remarked, who examine 
in this spirit will look forward to examination with 


no apprehension; not, perhaps, with joy, for after all 
it is a bore to be examined and perhaps a still greater 
bore to examine, but it is a necessary step for the 
student in gaining self-assurancé and the conviction 
of having profited by his exertions, and for the teacher 
means of insuring that his instruction has not 
been profitless to his student. In this connection | 
cannot refrain from remarking that that genius for 
competition which has overridden our nation of Eng- 
land appears to me to be misplaced. Far too much 
is thought of the top man; very likely the second o1 
even the tenth, or it may be the fiftieth, has a firmer 
grasp of his subject and in the long run would display 
more talent. Let us take comfort, however, in the 
thought that the day of examinations, for the sake of 
examinations, is approaching an end. 

It may surprise many to learn that the suggestion 
that in England teachers do not usually examine their 
own pupils for degrees is, abroad, received in a spirit 
of surprise not unmixed with incredulity. Americans 
and Germans to whom I have mentioned this state of 
matters cannot realize that the teacher is not con 
sidered fit to be trusted to examine his own pupils, 
and, singular to state, they maintain that no one else 
can possibly do so with any attempt at fairness; it 
appears to them, as it appears to me, an altogether 
untenable position to hold that a man selected to fill an 
important professorship, after many years’ trial in a 
junior position, should be suspected of such (shall 
I say) ambiguous ideas regarding common honesty 
that he will always arbitrate unfairly in favor of his 
own pupils. Such a supposition is an insult to the 
professor, and the exclusion of the teacher elevates 
examination to the position of a fetish: it is that, 
together with the spirit of emulation and competition, 
which has done so much to ruin our English educa- 
tion. The idea of competitive examination is so in 


as a 





that it is taking to follow up its first successes, which 
were so easy and so rapid 

By their own experience during the Hispano-Amer 
ican war, as well as by the example of England, which 
thanks solely to the prestige of its powerful navy, has 
been able to immobilize nearly all of its land troops 
in a distant war, the United States have realized that 
the naval factor is now playing a leading part in 
the conflicts between nations, and are endeavoring to 
give their war fleet a greater and greater importance. 
But a fleet that may be called upon to operate, if 
occasion requires it, upon the vast chess board of the 
globe must have points of support and supplies 

The question of coaling stations, especially, is a pre 


ponderant one, since a ship without coal becomes as 
useless as a gun without cartridges; and since coa! 
is at present rightly regarded as contraband of wat 


so the question of coal depots has become the principal 
preoccupation of the United States Navy Department 

Some information recently sent from Washington 
to London and published in the daily papers is, from 
this viewpoint, particularly suggestive. The following 
is the text of it: 

“The government of the United States is disposed to 
put in execution a project for the establishment of a 
chain of coaling stations all around the globe. Nego 
tiations are in progress with Portugal for the acquisi 


tion of one of the Azores, with Holland for that of a 
part of the island of Curacao, and with Ecuador fot 
that of one of the Galapagos Islands.” 


The United States do not wish merely the authority 
to establish coaling stations, Dut desire also to obtain 
sovereign rights over such stations. They have already 
obtained the right to establish stations at Yokohama 


and Pitcher Lake, near La Paz, Mexico, and are at 
work constructing depots at Honolulu, Tutuila (Sa 
moa) and Guam. Cavite and Manila will soon be 


transformed into coal ports. This makes, in all, ten 
coaling stations—two in the Atlantic and eight in the 
Pacific 

As regards the present possessions of the United 
States—Honolulu, Samoa, Guam, Cavite and Manila 
we may consider these five coal depots as acquired. But 
although the United States have obtained the right to 
establish coal depots at Yokohama (Japan) and Pitcher 
Lake, it is more than doubtful whether they have at 
the same time obtained sovereign rights over these 
points. The same doubt exists regarding the stations 
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projected on the Galapagos, at Curacao, and in the 
Azores. Moreover, it cannot be denied that the situa- 
tion of these depots is well selected. A station in 


the Galapagos would admirably complete the quadri- 


lateral of Honolulu, Samoa, Pitcher Lake and Curacao, 
and would prolong the Cuba and Porto Rico line 
Finally, a station in the Azores, in the vicinity of 
Europe, would permit the American navy more and 
more effectively to intervene in the affairs of the old 
continent So we have little faith that it will be 
acquired Portugal has nothing to gain and every- 


thing to lose in facilitating the approach of the power 


of the United States 

However this may be, it is well that public atten 
tion should be directed to these new acts of the 
United States, for which the Monroe Doctrine no longer 
seems to suffice and which are extending more and 
more menacing tentacles in every direction. 

Cartographers are in no haste to paint new archi 
pelagoes with the American colors.—A Travers le 
Monde. 

ORIENTAL RUG-WEAVING.,. 

I Persia, where rug-weaving, after a long period 

of development, is now in a state of artistic decline, 
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ters and in the art of weaving. The province of Iriz 
produces by far the larger quantity of Persian rugs 
sold in European markets. Some 150 villages, with 
5,000 looms, are busily engaged in producing rugs. 
Each year about 4,000 rugs are made. Each rug repre- 
sents a half year’s hard work. A hired weaver earns 
about 1‘ shillings per week—rather poor pay if it 
be considered that each square foot of a fine prayer 
rug represents about 40,000 meshes. 

In India the designs are more varied and are more 
boldly handled than in Persia. The tree of life, the 
cyprus, the lotus flower, the date palm. the dragon, 
the phenix, and other fabulous animals constitute 
the basic principle of most Indian designs. The 
method of weaving and the wage of weaving are the 
same as in Persia It should be mentioned that the 
Indian government has succeeded in introducing rug- 
weaving into its prisons with considerable success. 
In Asia Minor, in the Province of Aidin, carpet weav- 
ing and rug-weaving is often of more importance than 
in Persia or India. The city of Uschak, a town of 
25,000 inhabitants, has 1,000 looms operated by 9,000 
weavers. Each year rugs to the value of 3,500,000 
frances are produced, woven by women who earn but 
4, at the most 8, francs per week. In the little town 
vicinity there are about 350 looms 


of Guyordes and 


THE WOOL. 


in constant operation, which produce each year rugs 
to the value of 800,000 francs. The product of the 
city of Kula is worth about 400,000 francs annually. 
The steps in the making of the so-called Smyrna 
rugs are the following: The Persian carpet is formed 
by knotting into warp, tuft after tuft of woolen yarn, 
over each row of which a woof shot is placed, the 
fingers being employed instead of the shuttle needles, 
since the fabric is The warp threads are ar- 
ranged in the loom in parallel order, whether upright 
or horizontal, and the fabric and pattern are produced 
by colored threads hand-wrought upon the warp. In 
Aidin the carpets are woven in one piece. Their manu- 


coarse 


facture is peculiar, in so far as the same pattern is 
never again exactly reproduced No two carpets are 
quite alike. The colors are rich, harmonious, red or 


green being the usual ground colors with blues, yellows 
and black, but very rarely is any white permitted to 
appear. The design is usually made up of a large 
center of more or less diamond pattern, with smaller 
diamonds filling up the corners and inside, the whole 
surrounded with a border of lines of different colors. 
The peculiarities of the patterns have been accounted 
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for by the theory that the Turkish carpet represents 
inlaid jewel work, which accords with the Orienta) 
delight in jewels and precious stones. 


THE AFRICAN FOREST. 
By Georce L. Bares. 


Tue inexhaustible wonder of this country is th, 
forest. It never grows familiar. 

The forest is not a region apart, but extends every. 
where without a break, except where it has beep 
cleared by man for his gardens and villages, or clef 
by a river too wide for it to meet and close oye, 


from the two banks. This part of our planet has a 


double surface—the real, solid one underneath, any 
the leafy one above. Men traverse the solid surfagg 
as if by tunnels in a subterranean region. Patlis ry 


from village to village under the forest, like those of 
meadow mice under the grass. 


Mankind is limited to the real earth's’ surfa and 
can have only distant knowledge of the world in the 
tree-tops. That is mostly out of his sight But the 
traveler marching along the forest path ofte: sees 
and hears things to remind him of this upper world 
apart. He hears the screams of parrots in visible 
overhead, hunting in the tree-tops for fruits it he 
cannot see from below. He hears a confusion © rush 
ing sounds like the arrival and departure of (rains 
at a metropolitan station, and learns at length hat it 
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KNOTTED STRANDS. 


is made by the long, loosely plumed wings o! horn 
bills, flying from tree to tree as they feed. H« and 
there the path is whitened by petals fallen from some- 
where above. It is useless to try to tell which ‘ce or 
vine in the tangle has borne them. Where big 
tree has fallen, carrying with it all its dep: ndent 
vines and connected smaller trees, a rift is made. 


Here the eyes, adjusted to the sub-sylvan twilig are 


dazzled by a flood of sunshine. On the limbs of the 
fallen tree are seen growing and blossoming p: indent 
orchids and other air-plants, specimens from th. flora 
of the upper region. One seldom sees a bird ~ nest 
in this country; the birds have their homes the 


world above man’s view. 
While man sees this upper world at a distance, or 





not at all, his nearest animal relations can noi only 
reach it, but are at home in it. One may he the 
cries.of monkeys above him, and the rustling «f the 
branches as they scamper away from tree-top ty) tree 
top, faster than he can follow on the ground. But 
to catch a glimpse of them is not so easy. On: may, 
perhaps, be shown by a native guide some lea bed 
in the branches above and be told that chimpunzees 
have slept there. 

Nor are monkeys and lemurs the only arbore:| ant 
mals. The forest is a paradise for squirrels, of which 
there are eight or nine species, of all colors anc sizes 
down to the little pygmy squirrel, the size o! your 
thumb. Besides, there is a whole peculiar family of 
scale tail flying squirrels, with a sort of ho!-nails 
on the under side of the tail, to help them climb or 
jump. The cats, from the leopard down, climl trees. 

A WOODEN COMB. 
The awkward coney manages in some way to  scen 
hollow or slanting trees, and his evening and mori 
ing cry is heard from the upper region, tho: <h he 
comes down to the lower to feed. Even snak:s are 
seen as often overhead as on the ground. 

Except where the path goes, the under world is no 
much more accessible than the upper, at least ‘o the 
white man, who doesn’t know how to twist in and out 
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thorny vines. The little antelopes, the wild 
the porcupine can slip about in the universal 


thicket, and the elephant crashes through it, uprooting 
a sapling here and there, and leaving a broad path 


pehind 


heard 


him. But these animals are seldom seen or 
In general there is lonely silence below the 


forest. 
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‘Ila. 2.—THE BALLOON MAKING ITS EXIT FROM THE 
HILLS OF SAINT CLOUD. 


gloomy and dark on this lower deck of the 
world. The sunshine, birds and flowers are 
far overhead. But one sometimes meets de- 
surprises, for there is beauty even here. 
kinds of trees and shrubs have a way of put- 
th blossoms right out of the trunk. There 
ers set right on the damp, black bark, as 
is Dakota sunflowers—so flaming that they 
light up the gloom. Again, at the right sea- 
may find clusters of blood-red fruit, growing 


n on the trunks of trees. But these bits of 
ss are only occasional. For the most part 
ick, damp and decaying. 

meliness of the forest is oppressive. After a 


s tramp between two settlements there is no 
leome sight than a garden clearing, showing 
man habitations are not far off. Then the 
; of smoky tumble-down huts with the yellow 
et between that form the village are a glad- 
view, for they are the dwellings of one’s own 


nse of the omnipresence of the forest appears 
speech of the men who inhabit it. To go 
1 aside, in the Fang language, is to go “into 
st.” To throw a thing away is to throw it 
’ To arrive at a place is to “come out” or 
while to set forth from a place is to “enter.” 
it necessary to add what is entered or come 
ident in the character of the people is an 
evulsion against the loneliness of the forest. 
il village, to them, is perfectly cleared of vege- 
Shade trees have no attractions for them. 
el alone, and especially to sleep alone, in the 
a hardship, not so much on account of any 
as on account of the loneliness. A favorite 
ra village means “Noise-of-People.” The hub- 
talking and singing and drumming in the 
treet is dear to the heart of a Fang, for in it 
ts the great black forest. 
the Dwarf tribe, occasionally met with in this 
seem to be entirely reconciled to the forest. 
ey are content to live in booths of leaves, 
the game of the forest depths with an hered- 
nness that is almost instinct.—Benito, Congo 
s~-The Independent. 


\NISM OF THE SANTOS-DUMONT BALLOON. 


rrogress made by the automobile industry dur- 
last few years in the construction of the gaso- 
tor has rendered the latter the best for aerial 
ion; and Signor Santos-Dumont, like Count 
n and other German aeronauts, has adopted it 
new balloon. His motor is of the Buchet sys- 
th four parallel cylinders, electric sparking and 
by flanges. It is of a nominal 16 horse power 
' revolutions. A cylindrical reservoir permits 
ving a supply of five gallons of gasoline, assur- 
ip of about five or six hours. 


zreat velocity of the motor necessitates the 
ition of a reduction gearing that brings the 
of revolutions to between 150 and 200. The 


the shaft of which rests upon suspended bear- 
is two blades formed of gummed silk tightly 
d over a light steel frame. It is 13 feet in 
r and of 13 feet pitch. Running at 200 revolu- 
produces a tractive stress of 176 pounds. 
steering apparatus is a triangular rudder of 
aced between the balloon and the keel, and the 
f action of which is about 39 feet from amid- 


urse, all the controlling mechanisms of these 
in to the station of the steersman, who has also 
reach a small winch that permits him to 
er a guide rope. This is a cable passing under 
1 and allowing its two free bights to hang 
two extremities. Upon acting on the winch, it 
ble to displace the entire cable in elongating 
the bights and shortening the other, so as to 
the distribution of the weight and permit of 
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regulating the inclination of the balloon. The guide 
rope weighs 84 pounds, while the keel and the entire 
mechanical part do not exceed 550. 

The ascensions of the 12th and 15th of July permit- 
ted of ascertaining how the balloon behaves itself in 
the air—at least in calm air, since the velocity of the 
wind does not appear to have exceeded more than 8 or 
10 feet per second. The balloon obeyed the rudder 
properly and kept well under way. In a vertical plane, 


the pitching was quite marked and would have become 
dangerous with an increase of speed or in case of a 
squall. 

One of the drawbacks of the gasoline motor is that 
it imparts strong vibrations to the frame upon which 
The essential thing is that such vibrations 


it rests. 
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States comes ninth in the 
list of countries to which Austria-Hungary exports, 
the monarchy having sent to us in 1900 products to 
the value of $7,600,000, which is an increase over the 
previous year of about $1,150,000, and the greatest 
amount exported to the United States from Austria 
Hungary during the past eight years. 

One hears much in manufacturing circles in Austria 


the fact that the United 


Hungary of the “American danger.” - A measure to 
exclude American canned meats is demanded by Aus 
trian manufacturers and economists, who claim thai 


inasmuch as Germany has prohibited the importation 
of certain meats in air-tight cans and barrels, which 
acts chiefly on American shipments in this line, Ame 
ican packers, losing a market in the German Empire 
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To the left are the induction coils and the reservoir of gasoline. 
starting gear and propeller shaft. 


FIG. 


shall not be exaggeratedly transmitted to the balloon 
itself. 

It does not seem that the balloon developed a veloc- 
ity greater than about twenty feet. It is to be regret- 
ted, moreover, that Signor Santos-Dumont was not 
able to measure his velocity directly. For this pur- 
pose there exists the log-balloon, which, although it 
does not offer absolute accuracy, gives at least an 
approximate result. But Signor Santos-Dumont was 
alone in his car and could not do everything.—For 
the above particulars and the engravings, we are in- 
debted to La Nature. 





American Competition in Austria-Hungary.—In all 
the recent efforts of Austria-Hungary to further its 
export trade, repeated mention has been made of the 
danger of American competition in this monarchy. 
Germany exports more to Austria-Hungary than any 


other nation. For the year 1900, merchandise to the 
value of some $127,000,000 was sent from Germany 
to Austria-Hungary, while, on the other hand, the 


exports of Austria-Hungary to Germany amounted to 
some $188,300,000. Countries exporting to Austria- 
Hungary are, in the order of the amounts exported, 
as follows: Germany, United States, England, Italy, 
Russia, British India, Switzerland, France, and Brazil. 
It will be noticed that the United States occupies the 
second place. This fact, accepted without further in- 
vestigation, really suggests more than it should. There 
is a vast difference in the figures for Germany and 
those for the United States. While Germany sent into 
Austria-Hungary, during 1900, $127,000,000 worth of 
goods, the exports of the United States to Austria- 
Hungary amounted to about $30,600,000. The circum- 
stance causing the chief dissatisfaction in this mon- 
archy in regard to our reciprocal trade is found in 
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should be hindered from increasing thei ile in 
Austria-Hungary. American shoes are about to le 
extensively launched on the Austrian market, and as 
a consequence, the shoemakers'’ guild in Vieuna is 
sending a deputation to the government to petition 
that measures be taken to prevent the American com 
petition. Especial mention is made of tacks, which 


Austria has exported in large quantities profitably to 


the Levant, India, and Japan. American manufacturers 
can now offer them at a price that much impairs the 
Austrian industry in this line, and almost exclude 
further business. One well-known Austrian manufa: 
turer advocates the formation of trusts in Austria on 
American principles. The supposed American peril is 
touched upon in all discussions concerning the 
strengthening and expansion of Austrian commerce 
In debating in Parliament the important bill for the 
construction of a system of canals in Austria, fre 
quent reference was made to the growth and power 
of the United States and the danger of its competition 
in this monarchy.—Carl Bailey Hurst, Consul-General 


at Vienna. 


CONTEMPORARY ELECTRICAL SCIENCE 


HERTZIAN WAVES IN THUNDERSTORMS rhe influence 
which thunderstorms exercise at a distance of thou 
sands of miles upon persons affected by certain nery 
ous diseases, long before any physical instrument an 
nounces an atmospheric disturbance, suggested to F 


thunde: 


Larroque that Hertzian waves emitted by 
storms might possibly be propagated over enormous 
distances through the middle and higher atmosphere 


by means of something corresponding to relays He, 
therefore, constructed an elementary kind of “receiver” 
in the shape of a horizontal plate of zinc, 40 em. in 
diameter, earthed by a thin copper wire containing a 
spark gap in a dark cellar During the great atmos- 
pheric disturbances of June, 1901, several series of noc 

turnal observations were made. One of them coincided 
with the blizzard in the Grampians, and the other was 
carried out during a thunderstorm which, in the night 
of June 18, was visible over Corsica from the Départe 
ment des Alpes Maritimes. In both cases the sky was 
serene at the place of observation. The author point 

out the great importance which this kind of meteoro! 
ogy may acquire, without, however, venturing an expla 


nation of the actual transmission of Hertzian waves 
over the enormous distances specified.—F. Larroque 
Comptes Rendus, July 1, 1901 

Errect OF ANNEALING UPON X-Ray TRANSPARENCY.— 
Faraday observed that a sheet of silver or gold foil 
could be annealed in such a manner as to lose its 
metallic reflection and become transparent to white 


light, subsequently regaining its original state on being 


compressed between two slabs of agate. This curious 
observation has not been explained, but R. Malagoli 
has made observations on plates of gold and silver, 
with a view of determining whether similar modifica 


tions of transparency could be produced with respect 
to Réntgen rays. In most the annealed plates 
underwent a slight increase of opacity. The same 
observation was made in the case of gold or silver foil. 
But when the latter was used in the form of some 
50 sheets pressed together a great increase of trans 
parency was observe’. This is the exact equivalent 
of Faraday'’s effect. It is probably explained by differ 
ences of physical structure, which, in the case of plates 
and uncompressed films, produce an increased surface 
reflection, and in the case of compressed films, a de 
creased surface reflection. That the action in question 
is a surface effect is made very probable by the disap- 
pearance of surface color in Faraday’s experiment.— 
R. Malagoli, N. Cimento, June, 1901. 

CALORIMETRIC MEASUREMENTS OF 


cases 


Erectric Oscriia- 


*Compiled by E, E,. Fournier d’Aibe iu The Electrician. 
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Tions.—F. Harms made some experiments with the 
bridge arrangement for rapid electric oscillations sug- 
gested by Nernst. Working with waves 10 m. long, he 
found that in the case of alcohol the telephone mini 
mum became very bad—much worse, indeed, than in 
the case of substances conducting one hundred times 
better. This could only be due to anomalous absorp 
tion in alcohol. The author therefore employed a cal- 
orimetric method for proving the existence of such 
absorption. The difference between the observed evo 
lution of heat and that calculated from the resistance 
would be the heat of absorption. If, on the other hand, 
Ohm's law is to preserve its validity in the domain of 
anomalous absorption, the resistivity must be taken 
as varying with the frequency The author used a 
bulb provided with platinum electrodes and a narrow 
thermometer tube, and proved the existence of anoma 
lous absorption in five different alcohols. The anoma- 
lous absorption, regarded as an increase in the con 
ductivity, may be used for calculating the anomalous 
index of absorption with and of the formule used for 
calculating the normal index of absorption from the 
electrolytic conductivity F. Harms, Ann. der Physik, 
No. 7, 1901 


NATURAL AND Rapio-Active Atr.—J. Elster and H 
Geitel find a number of analogies between air in its 
natural state and air which has been blown over radio 
active substances Such air imparts to other sub- 
stances a temporary radio-activity, which can be con 
siderably enhanced by giving those other substances 
a negative charge during exposure to the air. A simi 
lar kind of radio-activity may be produced by ordinary 
air It is only necessary to expose, say, a negatively 
charged piece of wire gauze for several hours to the 
open air The wire gauze then behaves like a body 
of feeble but distinct radio-activity It imparts elec 
tric conductivity to air, even across a piece of alumin 
ium foil, and the authors claim even to have obtained 
photographic effects. The natural conclusion is that, 
wherever the potential gradient of the atmosphere 
produces a negative charge of the earth (as on moun 
tain tops), there must exist a radio-activity of the 
earth and an increased conductivity of the air above it 
The author’s researches leave it an open question 
whether this “emanation” of the air is due to its known 
constituents or to a radio-active gas unknown In 
any case, there is an attractive field for further inves 
tigation Elster and Geitel, Phys. Zeitschr., July 6 
1401 


Space TELEGRAPHY Skunkichi Kimura, a Japanese 
naval electrician, has made some valuable researches 
on the influence of the earth on wireless signaling 
This influence cannot be determined by means of the 
Marconi apparatus, since neither the coherer itself nor 
its tapping mechanism works uniformly The author 
therefore employed his sound “receiver which indi 
cates all variations of the current by variations of the 
intensity, sharpness, or duration of the tone. He used 
five different earth contacts for the mast-wire, compris 


ing plates, cylinders, and wires of various materials 
and dimensions rhe best results were obtained with 
a tin cylinder put in a ground saturated with sea 


water. The author believes that the earth connection 
works by its capacity rather than its conductivity, and 
a large earthing plate is therefore advantageous. Sig 
nals over 50 miles were obtained with an earthing de 
vice consisting of three oil cans placed on grass He 
points out that the induced E.M.F. cannot be the sole 
cause of the decrease of resistance in the coherer, and 
that a node of potential cannot exist at the other end. 
The problem of “tuning” must in any case take into 
account the capacity of the earthing arrangement 

S. Kimura, Phys. Zeitschr., June 29, 1901 


ELectricaL BLack Bopy O. Lummer and F. Kurl 
baum describe their electrically heated “ideal black 
body,” with which they proved that the total radiation 
of such a body is proportional to the fourth power 
of the absolute temperature It consists of a double 
cylinder, the outer one being of platinum, which is 
electrically heated, while the inner one is of porcelain 
lined with a mixture of chromium, nickel and cobalt 
oxides, which resists temperatures of over 1,500 deg 
\ thermocouple is introduced into the center of the 


inner tube to determine its temperature A series of 
diaphragms, getting narrower toward the end, lines 
the same tube Thus the essential condition is ful- 


filled of having a hollow body with walls at a uniform 
temperature. If necessary, the inner tube is surround- 
ed by two successive air chambers, the last being con- 
tained in an asbestos tube Then a temperature of 
1,560 deg. may be obtained with a current of less than 
100 amperes. At that point the porcelain used by the 
royal Prussian porcelain factory begins to soften and 
acquire a conductivity which interferes with the read 
ings of the thermocouple.—Lummer and Kurlbaum, 
Ann. der Physik, No. 8, 1901 


MAGNetTic AcTION oF CATHODE Rays.—Since the time 
of Hertz, it has been believed that though a magnet 
exerts a deflecting action upon a beam of cathode rays, 
the latter does not exert any corresponding action upon 
a magnet. There is an action, in fact, without a reac 
tion It has been explained by supposing that the 
return stream of cathode particles exactly neutralizes 
the action exerted by the cathode beam. Even if, as 
in Hertz’s experiment, the cathode beam filled prac 
tically the whole of the tube, the return stream might 
pass along the wall and constitute an “inductionless 
winding.” If in such a case, a small magnet could 
be suspended in the cathode stream itself, it would 
probably show some deflection. That this is actually 
the case has been proved by J. von Geitler. He sus 
pended a small magnet in a long and wide tube, in the 
center of the stream, and found a deflection such as 
would have been produced by the current passing if 
an ordinary conductor had been substituted for the 
tube. On bringing the magnet near the walls of the 
tube, a contrary deflection was observed. This at once 
suggests the return stream, but the author wisely re- 
frains from straightway adopting this obvious infer 
ence.—J. von Geitler, Ann. der Physik., No. 8, 1901 


MaAGNetTic ELEMENTS AT GeroLocicaL Epocus.—Our 
knowledge of the earth's magnetization at remote peri 
ods is likely to experience an enormous expansion by 
the researches instituted by B. Brunhes and P. David. 
Encouraged by the success achieved by Folgheraiter 








in determining the magnetic dip of 3,000 years ago 
from Tuscan vases, the authors applied the same prin- 
ciple to geological deposits. It is known that clay at 
the time of baking is magnetized in the direction of 
the earth's field, and keeps that magnetization for 
untold ages after cooling. An analogous case in nature 
occurs when a stream of lava traverses a bed of clay. 
A layer 2 or 3 yards thick is baked into a hard mass, 
which has the advantage over the Tuscan vases of 
retaining its orientation, so that not only the dip but 
the magnetic declination may be found. The authors 
actually found a well-defined magnetization, different 
from the earth's field, in some cubes of such clay situ- 
ated near the Puy-de-Dome. The dip was 56 deg. 
30 min., and the declination 7 deg. to the east of the 
present compass It now remains to determine the 
age of the eruption Incidentally, we obtain a test 
of the contemporary nature of the two lava flows.—B. 
Brunhes and P. David, Comptes Rendus, July 15, 1901. 


ANALOGY BreTWEeeN NERNST BopiES AND Gases.—W. 
Kaufmann has shown that the electrodynamic behavior 
of conducting gases may be deduced from an empirical 
curve, E=f il), the so-called “characteristic,” where 
E denotes the E.M.F. at the ends of the gaseous inter- 


val, and | the current intensity. For stability of 
equilibrium, the condition 
OE 
W> - — 
6] 


must be observed, W being the resistance of the re- 
mainder of the circuit Since these results are ob- 
tained independently of the unknown mechanism of 
discharge, it follows that they must be applicable to 
any conductor whatever. Thus a solid body possessing 
a “characteristic” similar to that of a gas must show 
the same peculiarities, such as discharge potentials, 
minimum currents, and intermittent discharges. The 
author proves the existence of these peculiarities in a 
Nernst glow-body, and shows, incidentally, that the 
instability of the discharge at the point where the 
spark potential is reached is purely electrodynamic 
and has nothing to do with the inner mechanism of 
gaseous conduction. The “characteristic” of a Nernst 
body is 
E/I- (= +t)" 
A 0 
where log « 53.18, k 966, and n=18.2. The re- 
sistance and temperature curve show no singularities. 
W. Kaufmann, Ann. der Physik, No. 8, 1901. 


Evectric Sucrion.—The blackening of a field of buck- 
wheat blossoms by a thunderstorm is a well-known 
but hitherto unexplained phenomenon. The researches 
of Selim Lemstrém on the transport of water in capil- 
lary tubes under the influence of an electric current 
passing through the surrounding air shed a new light 
upon it The author mounted a capillary tube in a 
beaker full of water, which was joined to earth. At 
a few centimeters above the capillary tube he fixed 
the pointed negative pole of an influence machine 
whose positive pole was put to earth. When the ma 
chine was worked water was sucked up along the 
walls of the tube, and formed drops near the top. The 
formation of drops is observed even when the distance 
between the pole and the level of the water is 75 cm 
rhe suction of water continues at even greater dis- 
tances The amount of water sucked up is propor 
tional to the current intensity, and that, again, is in 
versely proportional to the square of the distance be 
tween the point and the meniscus. The amount is also, 
for the first three minutes or so, proportional to the 
duration of the current. Salt solutions act like water 
when dilute, but the amount sucked up is smaller. The 
connection with plant life is obvious, since all the 
vegetable humors rise through capillary tubes. The 
explanation must be connected with the transport of 
material particles in liquids described by Quincke.—S. 
Lemstrom, Ann. der Physik, No. 8, 1901 


InpucTrion CoiLs.—The largely-increased demand for 
induction coils in consequence of the discovery of 
Réntgen rays has led to their more careful study by 
physicists and manufacturers F. Klingelfuss has, as 
the result of such study, been enabled to produce con 
siderably improved patterns. Two coils may be advan- 
tageously placed side by side, with the iron cores 
joined at one end and nearly joined at the other, leav- 
ing, however, an air space of 1 cm. between, so as to 
obtain the maximum spark length. The latter, other- 
wise, increases directly as the number of windings. 
The insulation of the condenser sheets ‘must be the 
better the smaller the number of windings of the sec- 
ondary coil with which a given spark length is to be 
obtained, since the primary extra-current, with the 
same magnetizing current and the same capacity in 
the condenser, assumes a higher E.M.F. the smaller 
the number of secondary windings. There is no direct 
ratio between the length of a spark and its E.M.F., 
since much depends upon the form of discharge and 
the resistance of the gas. It is even possible for sparks 
of the same length and the same apparent thickness 
to have different E.M.F.’s.—F. Klingelfuss, Ann. der 
Physik, No. 8, 1901 ¥ 


SELECTED FORMULA. 

Soluble Extracts of Ginger Ale.*—The frequent 
calls in the drug journals for practicable work- 
ing formulas for soluble extract of ginger ale 
are witness to the fact that the retail druggist 
realizes that he can make this preparation for use 
at his soda fountain quite as well as the large manu- 
facturers, and thereby save the difference between 
the cost of materials, which is but nominal, and the 
somewhat exorbitant price of the finished extract. 
Other druggists, who manufacture flavoring extracts, 
are frequently called upon by bottlers for a stronger 
ginger ale extract than that used at soda fountains, 
which shall be soluble, and shall produce no ropiness 
or cloudiness in the finished ginger ale. 

The pungent principle of ginger is a resin, or resin- 
ous extractive, while the peculiar flavoring principle 
is a volatile oil. In the National Formulary extract, 
which is just one-half the strength of the fluid extract 


* Prize paper in American Droggiwt and Pharmaceutical Record, By 
John A, Foote, Washington, D, C 
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entirely precipitated, and this gives an extract of g 
It is next to 


delicate flavor, 
impossible to 


pungency. 
ginger 


extract 


in a 


more concentrated form than this, and still preserye 
manufacturers of 
extracts supply the wanting pungency with capsicum: 


the characteristic 


and in the extracts which 


Modern 


to 


be 


used 


in the 


pro 


portion of one ounce to a gallon of syrup, there jg 
of capsicum, 
cleverly disguised with other flavoring materials 


a minimum of ginger and a 


I give below 
for soda fountain 


tract for the 


gallon extract; 


want 
and the third is a 


maximum 


the first is intendeg 
second 


is a “cheap” ex 


be used in the proportion of three ounces to a 


of syrup. 


This latter 
and has been 


most 


as to clearness of the finished ginger ale and de 


of flavor. 


It will be noted that 


ginger is used in addition to the powdered root 
who do not mind the additional expense might us 
fourth of the same quantity of volatile oil of 


instead This 


since the oil is approximately sixteen times as 


as the oleoresin, and 
being free from resinous extractive. 
The following are the formulas 


SOLUBLE EXTRACT 


has the additional 


(To be used in the proportion of 4 ounces of « 


to 1 gallon of syrup.) 
Jamaica ginger, 
Capsicum, in fine powder 


Alcohol, a sufficient quantity. 


Mix the powders 
sufficient quantity of 
Pack in a cylindrical percolator and pe) 
10 pints of percolate have r« 


hours. 
with alcohol 


in fine powder .... 


Place the percolate in a bottle of the capacity 


pints, and add 
shake, 
pumice stone, and agitate thoroughly, at 
one-half hour 


ginger: 


pounds 


of water in quantities of 1 pint at each addition 


ing briskly meanwhile. 
most important. 
four hours, agitating 
during that period. 
Oil of lemon » er 
Oil of rose (or geranium). 
Oil of bergamot 
Oil of cinnamon 
Magnesium 


Rub the oils with 


mixture 
strongly 


magnesia 


and add nine ounces of the clear portion of the ¢ 
mixture to which has been previously added 2 o 


of alcohol, and 
mortar with the ginger mixture. 


trituration, 


ture through a double filter, and add through the 


the mixture of oils and magnesia 


water through the filter to make the resulting pr 


measure 24 pints, or 3 
desire an extract 
obtain his desired 


less 


the quantity of powdered capsicum in the formu! 


SOLUBLE EXTRACT 


(Formula No. 
ounce to 1 gallon of syrup.) 


in 


Ginger, in moderately fine powder. 6 


Capsicum, in fine powder ‘ 
Alcohol, a sufficient quantity 


Mix, and moisten the powder with 3 pints of a! 
and set aside in a suitable vessel for four hours 


pack the powder 


and percolate 


continue the 


mixed with 1% 


water 


pints of extract 
Set this mixture aside, and 


tincture aside, and label Percolate No. 2 


Take Oleoresin 
add to Percolate No 

Oil of lemon 

Oil of cinnamon 

Oil of geranium. 

Magnesium 


Triturate the oils with the magnesia, add grad 


Percolate No 


No. 1 in a large bottle, add 


dered pumice stone, and shake at intervals of ha 
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mixture of oils, and 


being 


tities of % a pint at a time, shaking vigorously 


each solution. 


the mixture stand 


hours, shaking it at intervals, and then pass it th 


a doubled filter. 


Finally add enough 


the filter to make the product measure 24 pints 


gallons. 


SOLUBLE EXTRACT 


(Formula No. 3, to be used in proportion of 3 o 


in 1 gallon of syrup.) 


Ginger, in moderately fine powder. . 
Capsicum, in moderately fine powder 


Alcohol, q. 


Mix: Moisten with alcohol, and set aside as i 


preceding formula. 
10 pints of extract are obtained. 


Then percolate with alcoho! 


of ginger 3 drachms, and place in a large bottle 
2% pounds of powdered pumice stone, and sha 


directed for Formula 
water in quantities of 1 
orously after each addition. 
for twenty-four hours, 


take: 


Oil of lemon 
Oil of geranium 
Oil of cinnamon. 


Magnesia 


Rub these in a mortar with the magnesia, an: 








one ounce to the 
bottlers’ extract to 
‘allon 
satisfactory exiract 
creditable results. both 
cacy 
in these formulas oleoresin of 
hose 
one- 
nger 
excellent flavor 
rong 
advantace of 
SODA FOUNTAIN F. 
ract 
S poun 
6 oun 
moisten them w tha 
and set aside for four 
late 
Ited 
f 16 
drachms of oleore: n of 
of finely pow ered 
interv. ‘s of 
Then add 14 pints 
hak 
This part of the operat on is 
aside for tw onty 
every hour so 
1's fluid ounces 
3 fluid drachn 
2 fluid drachn 
3 fluid drachn 
3 fluid ounces 
in a large m -rtar 
iger 
ices 
rinsing ou the 
Pass the ginger mix 
Iter 
Finally pass er ough 
luct 
If the operator siould 
pungency, he may 
increasing or decre:sing 
FOR ROTTLERS’ I 
the proportion of 1 
pound 
2'4 pound 
hol 
hen 
eylindrical percolator, 
are obtained 
Percolate No. 1. and 
1% pints of alcohol 
Set the resu!tant 
fluid ounces, an 
Then take 
fluid ounce 
fluid ounce 
fluid ounce 
S ounces 
ially 
Then place Percolate 
pounds of finely pow 
an 
completed, adc the 
10 pints of water in 1an- 
fter 
for twenty four 
ugh 
water through 
wr 3 
FOR BOTTLERS’ | +t 
nces 
8 poun 
2 pound 
the 
ntil 
To this add olec esin 
dd 
as 
Then add 14 pins of 
pint at a time, shakine vig 
Set the mixture . side 
at intervals. hen 
1% fluid ounces 
\% fluid ounce 
fluid drachm 
ounces 
add 


9 o 
mix 
unti 
filte 
mix 
wat 
mea 
trac 
with 
afte 
refil 


TRA 


which 


3 











901, 


3 almost 
act of a 
next to 
ct in a 
preserve 
irers of 
‘psicum; 
the pro 
there jg 
Apsicum, 
ials 
intended 
bap” ex 
> to the 
(tract to 
a gallon 
ex i raet 
its both 
de! icaey 
resin of 
hose 
us One 
f vinger 
avor 
Ss rong 
ntace of 
N I 
‘ ract 
ire 
ae 
w tha 
for four 
er Olate 
‘ Ited 
y of 16 
re 1 of 
OW ered 
rv. is of 
14 pints 
n, hak 
‘ation is 
t nty 
\ so 
PS 
un 
in 
an 
PS 
nm /rtar 
> £ uger 
. o: nees 
ol the 
rer mix 
he ilter 
er ough 
pro duet 
* should 
he may 
reusing 
ul 
' 
on of 1 
ne 
na 
alcohol, 
hen 
colator, 
bt: ned 
1. and 
alcohol 
sultant 
in 
ee 
ee 
ta 
adually 
ercolate 
ly 0W 
half an 
id the 
n 1an- 
ly after 
ity four 
hrough 
hrough 
ts. or 3 
tsi 
o: neces 
ne 
nel 
, i> the 
o1 until 
ec esin 
>» Add 
la as 
in s of 
ne vig 
> side 
hen 
S 
m 
ne add 





S 


EPTEMBER 28, 1901. 





g ounces of the clear portion of the ginger mixture 
mixed with 2 ounces of alcohol, rubbing the mixture 


until it becomes smooth. 


Prepare a double filter, and 


filter the ginger mixture, adding through the filter the 


mixture of oils and magnesia. 
wate! 


Finally add enough 


through the filter to make the final product 


measure 24 pints, or 3 gallons. 
If these formulas are properly manipulated the ex- 


tract Ke 
without a precipitate. 


should keep for a reasonable length of time 
If, however, a precipitate occur, 


after the extract has stood for a week, it should be 
refiltered. 


TRADE SUGGESTIONS FROM UNITED STATES 
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CONSULS. 

Roads in Palestine.—One of the greatest 
ighfares in Palestine is that between Jerusalem 
iblous, the ancient Shechem. For centuries it 
en only a camel path, in many places rough and 
and in spite of the vast amount of traffic it 

rot until 1900 that an effort was made to con- 
e two cities by a carriage road. Early in that 
he route was surveyed and specifications sent to 
ntinople, whence orders for the construction 
is must emanate. Work was begun the follow- 
tumn, and in March of the present year the 
rriage passed over the completed section be- 
Jerusalem and Bireh. 
extreme width of the roadbed is 19 feet 6 inches, 
ihe grading, a bed of cracked stones 8 inches in 
ess was made, over which earth was spread. 
ad was then well rolled. The grade is good, 
eing very few places where a horse cannot trot. 

of course, only to the completed portion be- 
Jerusalem and Bireh. The culverts and small 

on this section are twenty in number, with 
dditional bridges of fair size, the largest having 
foot arches, separated by 15 feet of solid mason- 
iese culverts are necessary to accommodate the 
torrents created by the winter rains, which 
do great damage. 

u Jerusalem to Sinjil is a little over 19 miles, 
om Bireh to Sinjil about 10 miles. The entire 
e from Jerusalem to Nablous is 38 miles. 
an travelers will remember Sinjil as_ their 
ig place the first night out of Jerusalem, going 
toward Damascus. It is a curious fact that 

is an Arabic adaptation of “St. Giles” of the 
es, and “Bireh” is the Biblical “Beeroth” men- 
in Joshua ix., 17. Bireh has a good spring, and 
has been talk of bringing water thence to Jeru- 


price for building the completed sec- 
the road was about $23,000. There were only 
iders, both Christians (Armenians). Moham- 
s and Jews do not engage in such work. 
distance between Bireh and Sinjil is only one 
reater than that between Jerusalem and Bireh, 
ie country is more rugged There are many 
| obstacles to be encountered, and the estimated 
f that section is from $40,000 to $44,000. Speci 
ns have already been sent to Constantinople, and 
oped this portion of the road will be built next 
The money will be raised in the Jerusalem 
t by a tax upon the peasantry. The Jerusalem 
t ends at Sinjil; what is north of that point 
under the jurisdiction of Nablous. This route 
ciated with many famous historical events, and 
ntiguous country contains the sites of the ancient 
of Nob, Gophna, Beeroth, Bethel, Ramah, Shiloh, 


contract 


wagon roads already existing in Palestine are: 
Jerusalem to Yafa, 40 miles, begun in 1868, but 
uber of years elapsed before wagons could pass 


t, and then only with difficulty, ten to twelve 
being required to go down to Yafa and four- 
o sixteen to climb back up the mountains. Thou- 


f tourists will remember the great discomforts 
s trip. It was only in 1892, when the railroad 
en these two points became a certainty, that the 
ilem and Yafa road was made fairly comfortable 
rriages 
Jerusalem to Hebron, 23 miles; completed in 
Jerusalem to Jericho, about 22 miles; completed 
S. Ten years were spent in building this road. 
Jerusalem to the top of the Mount of Olives, 
4 miles; made in 1898 for the Emperor of Ger- 


Jerusalem to Bireh, 9 miles; just completed. 
s true that carriages go from Jericho to the Dead 
nd the River Jordan, but there is no road, the 
ges driving where they please across the plain. 
ise wagons go along the roadless seacoast from 
to Haifa, at the foot of Mount Carmel, the road 
was made for the Emperor of Germany in 1898 
entirely in ruins. Wagons also go from Yafa 
za, but no road was ever made there.—Selah 
ll, Consul at Jerusalem. 


cle Gum in Mexico,—The so-called chicle gum of 
erce is the sap that exudes from wounds made 
rough bark of the tree. This sap, of a milky 
ness and consistency when it first issues, partly 
lates after continued exposure to the air, but 
es, after boiling, a hard heavy mass. It is in 
tate that it is known to commerce. 

achras sapota (white sapota), known to the 
Indians of Yucatan as “ya,” is the tree that 
the milky sap. It is found growing all over 
in, sparsely in the north and west, but in belts 
reasing size as one penetrates into the rich north- 
n and southern section of the peninsula 

er favorable conditions, the tree grows to a 
of 70 feet or more. With its dark evergreen 
of glossy leaves, the tree is always a prominent 
ark in the monotony of the surrounding forest. 
ruit much resembles a russet apple in color and 
il appearance, but has a flavor wholly its own. 
m May to June bands of men under experienced 
Ss get together their outfits and go into the deep 
s of Yucatan as “chicleros.” _A chiclero is one 


xtracts the well-known Yucatan gum, or chicle, 
the tree, and after several months of work in 
ropical 
locks of the hardened gum. : 

ope, seven-eighths of an inch in diameter and 28 
long, of special strength and make (for the life 


forest emerges with the large brick 
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of the chiclero literally, as well as figuratively, depends 
upon it), a long heavy knife or machete of special 
make, pails for the crude sap, and ladles for dipping 
it are the articles of the individual outfit. 


The general camp, or central station, where the 
chicleros gather at least once a day, contains, besides 
the usual paraphernalia of a large camp in the woods, 
large boiling kettles to cook the crude sap when 
brought in by the chicleros, box molds to shape the 
hardening gum after the cooking process, and scales 
with which to weigh the formed and dried blocks 
before it is placed to the credit of the chiclero. A 
large chicle camp in full operation, with its kettles 
of boiling sap and general air of industry, bears a 
certain resemblance to a northern maple-sugar camp. 

The gum itself, as I have stated, is obtained by 
cutting canals in the rough bark, down which the 
sap flows into receptacles below. These canals, if cut 
by unskillful hands, may not only fail to extract the 
sap, but may ruin the tree as well. A healthy well- 
grown tree may be tapped once every three years, but 
even then, and under expert handling, at least 15 per 
cent of the trees will die. 

Large tracts of sapota forests near Tuxpan, the 
original base of supply of the product, have become of 
late years practically unavailable from this cause. 
The average tree will yield about 6 pounds of gum, 
but often tree after tree, even in the most favorable 
season, will be tapped and not yield enough to pay for 
the work. Why this is so, no one knows, although 
every chiclero has his pet theory to account for it. 

When the sap is collected, it is brought in pails 
and buckets to the central camp for boiling and mold- 
ing. The boiling is done by practised hands, closely 
watched by vigilant inspectors. This vigilance is nec- 
essary to prevent the chicleros introducing foreign 
materials during the cooking. Stones of various sizes 
and often dirt are found in the center of the blocks, 
despite all care. The men are paid by the pound for 
the finished product and naturally wish to increase 
the weight. The gum when undercooked becomes quite 
hard, but contains a large percentage of water. 

First-class well-cooked chicle is nearly white when 
fresh and clean. Red gum is produced when the 
gum is overcooked, though some trees yield a gum 
which has a distinctly red color, even when well baked 

The perfect chicle gum is tenacious, firm, aromatic, 
and very elastic. It is estimated that there are to-day 
700 chicleros in the woods, and that the product this 
season may reach 1,000,000 pounds. 

During the year 1900, 900,000 pounds of chicle 
were exported from the ports within this consular dis- 
trict. Ninety-eight per cent went to the United States; 
the remainder to France, England, and Germany 

The finest class of chicle, like the large hammock 
of Yucatan, is not known to commerce, being all re 
quired for home consumption. 

This gum, called “sicte” by the natives, is produced 
by picking the unripe fruit of the sapota and collect- 
ing the thick drops of milky-white sap that accumulate 
in the wounds made therein. 

The work of collecting the sicte is tedious and is 
generally done by the women, but the.product is the 
perfection of chewing gum. It cannot be purchased 
for less than $1 a pound, and as a rule it costs more 
It is highly aromatic, extremely elastic, and snow 
white-—Edward H. Thompson, Consul at Progreso. 


Demand for Horses in South Africa.—Most of the 
horses and mules imported for army use into South 
Africa are purchased in the United States. Animals 
brought from other countries stand the climate well 
and require but little rest after landing before being 
put to work, but their lack of size and strength renders 
them unsuitable for farm and city use. The veldts of 
South Africa are dotted with carcasses of horses that 
have fallen by the wayside, overcome by fatigue, starv- 
ation or sickness. Mules are more hardy, especially 
American mules, which, owing to their size, strength, 
and adaptability to all kinds of work, are always in 
demand. Although many horses and mules have been 
imported into this colony during the war, many more 
will be needed. By the time hostilities have entirely 
ceased, there will be a dearth of these animals. Many 
farm horses have been commandeered, and those un- 
disturbed by the military authorities are sadly in need 
of recuperation. There has been one sale by the 
authorities of horses and mules unfitted for army 
use. These animals were offered at a low price, with 
the object of benefiting the farmers who have suffered 
losses of live stock during the war. With a little 
care, many of them could be restored to health. The 
need of the army has been so urgent that many of 
the horses were not allowed sufficient time to recover 
from the effects of the ocean voyage before they were 


put to work. Horses that have become acclimated 
are said to be “salted.” An American firm in this 
city has built up a large business in the sale of 


American horses and mules. Among its importations 
have been a number of excellent carriage horses. On 
arrival, the animals are allowed to rest, are well taken 
care of, and generally become acclimated without 
suffering. The company owns commodious stables at 
Cape Town. 

After the war is over the opportunities for business 
in this line will be greatly increased, not only in Cape 
Colony, but in the Transvaal, the Orange River Colony, 
and Natal. Cape Town is a good place at which to 
land and care for stock before shipment elsewhere. 
Prices are, and will continue to be, satisfactory.— 
James G. Stowe, Consul-General at Cape Town. 


American Engines in Glasgow.—Consul Taylor, of 
Glasgow, July 26, 1901, writes in regard to recent 
newspaper attacks on the American engines used by 
the Glasgow tramways. It is asserted that the en- 
gines, at the opening of the Exposition, were inca- 
pable of running; that later, when tried with a light 
load, they broke down through the bearings becoming 
overheated, and that they were generally unsatis- 
factory. The Consul says: 

These assertions were never warranted by com- 
plaints emanating from those who had supervision 
of the tramways. I have the very best authority for 
saying that not only have the American engines ful- 
filled, but they have exceeded, expectations. Mr. H. F. 
Parshall, the consulting engineer, reports to the Tram- 
ways Committee of the Town Council: 

“The little trouble at first experienced from warm 
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pins with the Allis (i. e., American) engines has en- 
tirely disappeared. No. 1 Allis engine has now been 
carrying the carload for eleven days and No. 2 for 
sixteen days. The average load on an engine for 250 
cars amounts to some 1,400 K. W. The average out- 
put from the station amounts to 0.93 Board of Trade 
units per car mile, which figure will indicate to you 
that the system generally is working efficiently and 
well. As regards the Musgrave engines, the first com- 
menced turning round on Monday last. There have 
been some incipient troubles from heating, but not 
more than might reasonably be expected in starting 
a new engine. The engine will be first put on artificial 
load on Saturday, provided things go on satisfactorily, 
and it is expected it will be in satisfactory working 
order for carload in a week from that time.” 

The “incipient troubles from heating,” mentioned 
in this report as affecting the Musgrave engines, were 
the same as met with at first in the Allis engines, and 
were eagerly seized upon by interested parties who 
wished to advertise that the Allis engines were fail 
ures. In a conversation with one of the managers of 
the road, I was given the history of the trouble, which 
I quote almost verbatim: 

“The Allis engines did not really have a fair chance 
at first. The 24th of April—the day on which the 
tramway system was formally opened—was the first 
day on which they were set going The system was 
formally opened that day, but the tramways did not 
commence running till April 27. It was not deemed 
advisable to put the full load on the Allis engines 
on the 27th, and they did ultimately break down. This 
was not surprising, as they were wholly untried en 
gines, and it was scarcely reasonable to expect that 
they should be perfection on first asking. The cause 
of the breakdown was very trifling; it was caused by 
the bearings becoming overheated, due to a defect in 
the lubricating arrangements. It was about a month 
afterward before the Allis engines could supply all 
the power to operate the tramways. After that time 
the power for the whole system was provided by them 
They have not since broken down in any shape or 
form, and from the time they were properly started, 
they have given every satisfaction and continue to do 
so. They have come quite up to the best expectations 
formed of them; in fact, they have surpassed anticipa- 
tions. As they have not been officially tested yet, it 
is perhaps premature to give any opinion regarding 
their real merits; but so far as their connection with 
the operation of the tramways is concerned, they have 
done splendidly.’—Samuel M. Taylor, Consul at Glas- 
gow. 


Exposition cf Fisheries at St. Petersburg.—The De- 
partment has received from the Russian Embassy, 
Washington, under date of August 12, 1901, notice 


of the International Exposition and Congress of Fish- 
eries, to be held in St. Petersburg in 1902 An invita- 
tion is extended to the United States to participate in 
the exposition and to send official delegates and experts 
to the congress. Programmes of both are inclosed. 

The following extracts are taken from the regula 
tions: 

The exhibition is open to Russian and foreign ex- 
hibitors. Its objects consist in: (a) Determining the 
actual condition of sea and fresh-water fisheries, and 
of other similar pursuits; (») acquainting producers 
and consumers with the various products of fisheries 
and with methods of preparing and preserving the 
same; (c) exhibiting the gradual development and 
actual state of artificial fish breeding, as likewise the 
various aspects of amateur fishing and angling; (4d) 
promoting scientific research pursued in the interests 
of fisheries. 

Applications for space are to be addressed to the 
Executive Committee, 13 Bolshaya Konushennaya, St. 
Petersburg, in duplicate, before November 1, 1901. 

Exhibits will be carried on Russian railways at a 
reduced rate. The exhibition will be proclaimed a 
bonded store for foreign exhibits. Duties will be 
charged on goods remaining in Russia 

Preparation of Haitian Coffee. -——Under date of July 
29, 1901, Minister Powell, of Port au Prince, sends 
translation of a circular issued by the President of 
Haiti to the commandants of different districts, in 
viting attention to the bad condition in which Haitian 
coffee comes to market, and attributing its deprecia 
tion in price largely to this fact. Coffee being the 
principal article of exportation, the circular urges 
that cultivators give special care to the preparation 
of this bean, in order to compete successfully with 
other coffees in foreign markets. 

Leipzig Exhibit of Wearing Apparel.—Consul Warn 
er, of Leipzig. under date of July 11, 1901, says: 

The exhibition of wearing apparel which will be 
held here from the 14th to the 30th of September will 
give an opportunity of reviewing the clothing indus- 
try in all phases. The exhibition will be divided into 
the following departments: (1) Hygienic dress; (2) 
art dress; (3) general modes; (4) finery: (5) sewing 
and embroidery machines, etc.; (6) fashion journals 
trade papers, fashion plates, and books. The head 
quarters of the exhibition is at the ““Moden Akademie,’ 
Theaterplatz 1. Leipzig, where further information 
can be obtained. 
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REPORTS. 
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NOTES AND RECEIPTS. 
Colored Bnamel Goods.—For 
ground with a fat, hard-gum 
According to whether more 
time is to be expended for the preparation of 
the imitations, the varnish colors are either applied 
several times in thin layers, allowing to dry each time, 
rubbing down, and lacquering with copal lacquer or 
else a thickly-liquid varnish paint is applied once and 
allowed to dry 

The composition of 
follows 


TRADE 


Imitation of Burnt, 
this purpose pigments 
varnish can be employed. 
or less 


suitable varnish paints is as 


parts 
part 
parts 


Pale copal varnis 
Zine white 


Ultramarine 
Pale 
Zine 
Paris 


blue 
parts 
parts 
parts 


copal varnish 
white 
blue 


parts 
part 


varnish 
green 


Copal 

Chrome 
varnish 

white 


Copal 
Zine 
Zin 


parts 
parts 


green parts 


Copal varnish 
Prussian brown 


parts 
part 
parts 
part 


Copal varnish 


Vandyke brown 


Pale copal 
Vermilion 
Red lead 


Pale copal 
Vermilior 


parts 
parts 
parts 


varni 


varni parts 


part 
Pale copal 
Indian red 


varnis parts 


part 


Pale varnish 
Chrome vellow 


copal parts 


part 


varnish 
Ivory black 


Copal parts 


part 


Copal varnish parts 
Zin white - parts 
Lamp black part 


Limpid copal 
Krems white 
A littl 


arnish parts 
parts 


litramarine 


REDD BROWN, 


and levigated sienna.. 2 


varnish 7 jin ae 
Deutsche Goldschmiede 


parts 
parts 
Zeitung 


Copal 


Recipes for Label Paste l. Stir 5 parts rye flour 
with 1 part of Venice turpentine, adding 
enough size water) so that a paste results. This 
slowly; the paper labels pasted on 
very firmly, even to all sorts of metals. 
arabic 50 parts, glycerin 10 parts, water 30 
chlorat. 2 parts 

3. Boil rye flour and strong glue 
to which is added for 1,000 parts 

varnish 30 parts, and oil of turpentine 
mixture furnishes a gluing agent which, it 
even renders the proof against being 


togethe! 
(glue 
dries very 
with it adhere 

2. Gum 
part Liq 


paste 


Stibii 
into a mass 
good linseed oil 
30 parts. This 
is claimed, 
loosened 


water 


labels 
by moisture 

1. Di parts and 
water 5 parts by heating in a water 
part of alcohol to the mixture 

Pour 140 distilled cold water 

parts of gum wide-necked bottle and dis 
frequent shaking lo the solution which is 
ready after standing for about lays add 10 parts of 
glycerin; later 20 parts of diluted acid, and 
finally 6 parts of aluminium sulphate straining 
it through a fine hai: 

6. Dissolve 50 grammes of joiner’s 
soaked in cold with 100 
rock candy and grammes of 
in 200 gramme of water, and 
thinly liquid 

7. According to another 
be obtained by dissolving 1 
1 parts of soda water 

8. A reliable glue for 
dissolving borax in water 
and dissolve the glue by 
much acid into the 
remain thin on cooling. Lé 
firmly and do not 


acetic acid 1 
bath, and 


olve dextrin 


part in 
add 1 
parts of over 100 
arabic na 


solve by 


acetih« 
then 
sleve 

previously 
powdered 
arabic 
mass 1s 


glue 
grammes of 
powdered gum 
boil until the 


water 


glue is said to 


powdered sugar in 


receipt good 
part of 
glass 
bottle prepared by 
soak glue in this solution 
boiling. Carefully drop as 
solution as will allow it to 
ibels, affixed with this agent, 
become moldy in damp cel- 


labels is 


acetk 


mihere 
lars 

%. Dissolve 250 grammes of gum arabic 
dered) in 500 grammes of boiling 
grammes of glucose and boil for a while with stirring 
After removal from the fire admix 30 grammes of acetic 
acid Zeitschrift fiir dis gesammte Kohlensaure- 
Industrie 


(finely pow- 
water, add 750 


the Production of Almost Odorless Tar 
Preparations Soluble in Water.—The varieties of tar 
chiefly entering into pharmacy are especially the of 
ficinal pine tar, also Oleum Rusci and Oleum Cadinum. 
medicine owing to their unpleasant odor 
and their insolubility in water are brown coal tar, as 
well as other varieties of tar deficient in phenol and 
obtained by the distillation of bituminous shale 

Knoll & Company, of Ludw'zshafen, have found that 
these drawbacks can be obviacved by subjecting the wood 
tar for a short while to the action of concentrated 
sulphuric acid at about 100 deg. C. The strong-smell- 
ing constituents of the wood tar are thereby modified 
in such a manner that after washing the sulphuric 
acid out with water and subsequent solution of the 
pulverulent reaction-product in alkali an almost odor 
less preparation is obtained.—Pharmaceutische Cen- 
tralhalle 


Process for 


Useless in 
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AMERICAN SUPPLEMENT, 
VALUABLE BOOKS 


SIXTEENTH REVISED AND ENLARGED EDITION OF 190: 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, Notes and Queries 


15,000 RECEIPTS. 734 PAGES 
Price, 84 in Cloth; 86 in Sheep; $6.50 in Hatif Morocco, postpaid, 


This wort bas been revised and enlarged. 900 New Formulas. 
The work |s so arranged as to be of use not only to the specialist, but to 
the generat reader. It should have a place in every home and workshop. 
A circular © ae full Table of Contents will be vp _ application. 

Those who already hav . the Cyclopedia may obtain t 


1901 APPENDIX. Price, bound in cloth, or postpaid. 


The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, A.M. 


450 Pees, 300 Illustrations. Price 
Half Red Morocco, Gilt Top, $4. 


The most important book ever published on invention and discovery. 
it is as readable as a novel, being written in a tend style. 

The book gives a most comprehe nsive and coherent account of the pro- 
gress which distinguishes this as the “ golden age of invention,” resulting 
in industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im- 
portant features of the book, enabling the reader to refer at a glance to 
important Inventions and discoveries of any particular year. The book is 
printed with large type, on fine paper, and is e laborately ilustrated with 
JU engravings and is attractively bound. 


EXPERIMENTAL SCIENCE. 


HOPKINS. 

This is a book full of interest and value for teachers. students and others 
who desire to impart or obtain a practical knowledge of Physics. 

This splendid work gives young and old something worthy of thought. 
It has influenced thousands of men in the choice of a career. It will give 
anyone. young or old, information that will enabie him to comprehend the 
great improvements of the day It furnishes suggestions for house ot in- 
structive recreation 

wh edition. Revised and enlarged 
gantiy bound m cloth Price, by mail 

0. 


$5.0 
MAGIC 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it is one of the most 
attractive holiday books of the year. The illusions are illustrated by the 
bighest class of engravings. and the exposés of the tricks are, in many 
furnished by the prestidigitators themselves. Conjuring, large 
Hlusions, fire-eating, sword-swaliowing, ventriloquism, mental 
magic. ancient magic, automata, curious toys, stage effects photographic 
tricks, and the projection of moving photographs are ail well described 
and illustrated, making a handsome volume. It ie tastefully printed and 
bound Acknowledged by the profession to be the Standard Werk on 
Magic. %*8 pages. 42) illustrations. Price $2.30. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. OCONOR SLOANE. 


Large Octavo. 3 by Mail, Postpaid. 


By GEORGE M. 


914 pages. SDillustrations. Ele- 
postpaid, $4.00; Half Morocco, 





Cases, 


stage 


library of the best books on Electricity. Put up ina 
student, the amateur, the workshop, the 
Comprising five books as follows 


An inexpensive 
neat folding box or the 
electrical engineer, schools and colleges. 
Arithmetic of Electricity, 15 pages 
Electric Toy Making, 140 pages . apeul 
iow to Become a Successful Electrician. 189 pages 
Standard Electrical Dictionary, 682 pages oe 
Electricity Simplified, 158 pages sees . osec 

Five volumes, 1.3)) pages, and over 450 illustrations. 
A valuable and indispensable addition to every library. 

Our Great Special Offer.—We wil! send prepaid the above five 
volumes, handsemely bound ip blue cloth, with silver 4 mack tn- 
closed tn a neat folding box, at the Special Reduced Price o 35.00 
tor the complete set. The regular price of the tive volames ts $.. 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER DP. HISCOX, M.K. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind 

The make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with various types of 
Automobiles and Motor Cycles, with details of the 


Horseless Carriages 
Very fully illustrated. Price $3.00, 


same. Large Svo. About 459 pages. 
postpaid 


GAS ENGINE CONSTRUCTION. 


PARSELL, JR.. Mem. A. L 
ARTHUR J. WEED, M.E. 


PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
than that of theory. The principles of operation of Gas Engines are 
clearly and simply described. and then the actual construction of a half- 
horse power engine is taken up 

ome directions for making the patterns; this ts followed by all 
of the mechanical operations of finishing up and fitting the 
castings it is profusely illustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine 
asioned working drawings give clearly the sizes and 
fthe various details. 
ntire engine, with the exception of the fiy-wheels, is designed to 
eon a simple eight-inch lathe, with slide rests 
book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers 

Every illustration in this book is new and original, having 

been made expressly for this werk. 
arge 8vo. About 30 pages Price $2.50, postpaid. 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, MLE. 


A Dictionary of Mechanical Movements. Powers, Devices and Appli- 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive field, for 
the use of Machinista, Mechanics, Inventors, Engineers, Dranghtsmen, 
Students and all others interested in any way in the devising and opera- 
tion of mechanical works of any kine 

Large 8vo. 400 pages. 1.4% illustrations. Price $3. 





By HENRY V. A Elec. Eng., and 


Liquid Air and the Liquefaction of Gases. 


By Prof. T. O'CONOR SLOANE. 


This book contains the ful! theory of the subject. It gives the entire 
history of the Liquefaction of Gases from the earliest time to the present, 
and contains an illustrated description of all the experiments that have 
excited the wonder of audiences all over the country. It is a logical 
explanation and application of the principles of liquefaction, a history of 
the theory, discovery and manufacture of liquid air. A book that renders 
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